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You are an 


unfinished book. 
Our new Versa notebook is 

A work in 
flexible enough to help you 

progress. A 
with all the pages of your 

growing stack of 
life. It'S a canvas with a key- 

unbound pages; 
board. A power tool with a 

the story of all 
trackball. It's perfect for shar- 

you are, and will 
ing ideas with people right 

be. There are 
in front of you or, using its 

pages devoted 
advanced communications 

to the things 
capabilities, a continent 

you have to do: 
away. The artistry of its new, 

Edit your report. 
brighter, active-matrix color 

Work on your 
screen could well inspire you 

presentation. 
to some artistry of your own. 

There are other 
While its unique, color 

pages full of the 
TouchPen" capability invites 

things you like to 
precise annotating, or 

do: Music. Art. 
impassioned finger-painting. 

Travel. But most 
(For up to 10 hours on a 

are full of ideas 
single charge.) Named 

that you'd like 
"Best of 1993" by PC Mag- 

to share with 
azine,” Versa can be a note- 

the world. That 
book, a desktop, or a tablet. 

you've got to 
Above all, its modular 

share with the 
design lets it expand for 

world. You are 
changing needs and new 

an unfinished 
technologies. Because in 

book. And the 
technology as in life, there's 

best part of the 
a new page written every day. 

story is, you'll 


never be done. 


NIEC 


` DONT LE 
THIS GU 
LIFTING A 


He's General Minh, 
a deranged, power- 
mad sicko running a 
maximum security 
Factory of Doom. 
She's a chopper pilot 
turned survivalist 
named 
Kat. And she's 


trying to get the 
hell out. You're 


her only hope 
of making it. 
"TT Guide Kat along 
the escape route the 
Critical Path in the 
newest mutimedia 
CD-ROM game for Macs 
and Windows" PCs. 
From your fully- 
| equipped control 
T ry . nter, you'll 


FRESH 


DELICIOUS 


HER FACE 


4 


WITHOUT .. ө 


FINGER! 


viewpoint through a headset- mounted EUE———————— 
camera. Together, you and Kat will oo. ee — i 
negotiate scene after e n 
scene of killers, mutants, | Я п УЧИ" 
traps and high- “А: | à "ctu 


explosive surprises. 
Its gritty. Intense. 
Realistic. You'll feel 
like you're starring in your own 
action movie. You'll experience full 
motion video, real actors and a 
storyline that hinges on 
your every move. 
Sign up for combat 
duty at your local 
software dealer. Or call 
1-800-684-6699 to 
order Critical Path. 
And while you're 
at it, ask about 
upgrading your 
computer with a 


multimedia kit. MEDIA VISION 
Now, that’s multimedia! 


"x 
1:3 
т 


CRITICAL 
PATH 


Media Vision, the Media Vision logo and Critical Path D^ 
are trademarks of Media Vision, Inc. © 1994 Media 4 
on, Inc. АП other trademarks and registered 7, 
emarks are those of their respective owners. 
I| rights reserved. 
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U S A 800 working surfaces for the 2 151 century 
HIGH QUALITY DURABLE WRITING PAPERS 


828 4553 REFINED FOR THE WORK THAT LIES AHEAD 


Gilbert is a manufacturer of premium uncoated writing, text, and cover papers 


NEUTECH the grade of choice for today's office technologies. 


Call for the new swatchbook and the Gilbert distributors nearest you. 
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7.5 x 10.25 x 1.5 INCHES 


POWERFUL 486 PROCESSOR 


BACKLIT VGA SCREEN 


Up To 6-HR. OPTIONAL BATTERY 


INSTANT-ON FEATURI 


OPTIONAL DOCKING BASE 


OPTIONAL PCMCIA FLoppy DRIVE 


FREE 3-YEAR WARRANTY 


MONOCHROME FROM $1,399 


TELEPHONE 1-800-345-1518 


© 1994 Compaq Computer Corporation. All rights reserved. Compaq, Contura Registered U.S. Patent and Trademark office. Acro is a trademark of Compaq Computer 
limited warranty, contact the Compaq Customer Support Center. Certain restrictions and exclusions apply. *Estimated reseller price. Prices will vary, Model 4/33C 


Corporation. “Size and weight indicated arc for the Contura Aero 4/25 Model 84 and Model 170. Model 4/33C pictured here weighs 4.2 Ibs. Batteries and certain options covered by a one-year warranty. For further information on our 
pictured here starting at $2,199. The Intel Inside Logo is a registered trademark of the Intel Corporation 
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WHEN IT COMES TO "THE VISION THING,” 


PROTOTYPES HAVE GROWN TO OVERSHADOW 


FINISHED PRODUCT. js 


THE CHALLENGE TODAY IS FOR ACTUAL 
PRODUCTS TO LIVE UP TO THE PROTOTYPES. a 
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WHY: THE F 
IN FM SOUND BOARDS 


MEANS ‘FAKE. 


V V ith a headline like the one you just read, you might think an ad such as this represents 


a slanderous assault on the makers of FM synthesis sound boards. 

Well, it isn't. 

It's really more of a story about how all good things must come to an end. If only to 
make room for better things. Like the UltraSound МАХ" sound board. 

Until recently most, if not all, PC sound boards used a technology developed in the 
1970s called FM synthesis (frequency modulation). In fact, the most popular sound board 
on the market today still generates sound via FM synthesis. 


However, UltraSound MAX (also known as just the 


MAX), the newest sound board from Advanced Gravis, in- 
А . Even Van Gogh could 
corporates a higher technology called wavetable synthesis. { appreciate the CD quality sound } 
E delivered by tbe MAX. 
What's the difference? 


Put simply, FM synthesis fabricates or "mimics" sounds with tone generators 


using mathematical formulas, while wavetable synthesis creates sounds using 


digital recordings of the actual sounds, known as samples. 


fakers are sentenced to life imprisonment. 


{ In many cultures, forgers and other } 


Therefore, the sounds created by the MAX are real, while the sounds created 
by FM synthesis boards are fake. (Thus, the impetus for this advertisement.) 

And whether it’s a guitar or a gorilla, the digitally-recorded sounds you hear will come straight at you in 16-bit, 
44.1 kHz sound with over 90 dB of dynamic range. In essence, compact disc 
quality. (Say goodbye to those horrible, tinny game sounds you thought 


you were stuck with.) 


Recording with the MAX exceeds industry standards as well -- 16-bit, 48 


{ This is the mathematical formula used by FM soundboards to } 


create the sound of a piano. We prefer to record a real piano. 


kHz and 4:1 ADPCM hardware compression. Which means your recordings 


sound remarkable, yet use only a quarter of the disk space. 

Then there's also the general MIDI patch set included 
with the MAX. Basically, it's like having a 192-piece orchestra 
in your computer. What's more, the MAX's unique RAM- 

based system lets you modify any existing instrument, as 
well as create entirely new sounds. (Try that with a ROM- 


{ FM synthesis originated when people thought } based soun d board С ) 


these sounded good. Need we say more? 


Now for those a little less into 
music and a little more into gaming, rest assured our engineers haven't forgotten you. 
UltraSound MAX features two technological breakthroughs destined to radically 
change the nature of gameplay for years to come. 

The first allows you to experience 32 digital or synthesized voices at once, a 
feature exclusive to the MAX. The second is a revolutionary new concept called 3D 


Holographic™ Sound, which is simply the audio equivalent of virtual reality. 


Together, they will not only add substantial depth and dimension to your gaming 


уои could become the world's 
next great composer. Or not. 


experience, they will revolutionize how games are developed from now on. 


| With a full 192-instrument MIDI, | 


Imagine. You're on night patrol, deep in the jungle. It's pitch black. When 
suddenly, you hear the rustle of leaves above you and to the right. It's the enemy. You immediately turn 
and act, as if on reflex. 
Now that the MAX is here, such encounters can and will happen. No wonder Psygnosis, SSI, Sierra On-Line 
and LucasFilm are only a few of the developers starting to capitalize on the MAX's vastly superior performance. 
Of course, it's going to take some time for all software developers to unleash the powers of Ultrasound 
MAX. But until then, you'll be happy to know that the MAX will run 
games designed for prior sound board technologies like Ad Lib®, 
Sound Blaster" and Roland? MT-32. 


In fact, PC journalist John C. Dvorak wrote, “...the UltraSound 


— 1 — 


ULTRASOUND 


has a Sound Blaster emulation mode so good that it sounds better than 


the Sound Blaster itself." 


So if you have yet to put sound on your computer, or you're 
{ Than auae orte пред Wo Te Arta } simply looking for the best way to gear up for the future, visit your 
favorite computer retailer and take home the 
МЕ мо па : Адуапсей 
UltraSound MAX. You'll discover that while imitation may indeed be 


the highest form of flattery, it doesn't remotely compare to the real thing. GRAN 


All brands and trademarks are the property of their respective owners. For more information, contact a local computer retailer or 
call (604) 431-5020. © 1994 Advanced Gravis Computer Technology, Ltd., 1790 Midway Lane, Bellingham, Washington 98226. 
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You've waited a long time for UNIX? 


TH EIR UNIX. computing to live up to its potential. But the 


wait is over. Digital's DEC OSF/1™ operating 
system is available now. The people at Digital 
created a UNIX so open and unified, it 
supports all standard UNIX interfaces and can 
run applications designed for System V, BSD" 
and other versions of the UNIX operating 


system. And it's available on the entire 


family of Alpha AXP™ systems, giving you 


superior productivity and saving you money. 


DEC OSFA. Now UNIX computing can take 


your business where it's never been before. 
That's what imagination is all about. 

Tofind out more about how Digital's unified 
approach to UNIX can help your business, 

* gall 1-800-DIGITAL. Or to get information by 


FAX, call 4-800-842-7027 in the U.S. or Canad 
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Rants & Raves 


Cult Following? No. 

| was a student of Dr. Frederick Lenz for eleven years — 
1982 to 1993. | hold a BA іп Roman Catholic Theology 
and an MA in Ethics. As | read your article (“The Code Cult 
of the CPU Guru," Wired 2.0, page 52), | began making 
check marks next to the falsehoods, but by the time I 
finished the piece, | was shaking my head, wondering 
where to begin detailing how you have been deceived, 
misinformed, and hoodwinked. 

The same five and six people travel across the wires of 
the US trying to get public attention by spewing the same 
lies, same incredible stories, same allegations. Over the 
years, | have watched to see who will be next to fall prey to 
their highly orchestrated and redundant litany of sensa- 
tional tabloid rubbish. 


The most 
efficient way to reach 
us here at Wired is via e-mail. 
At some addresses, such as guidelines 


which will bounce back the needed 
text, freeing up us human types to 
create the next amazing issue 
of Wired. Here's where to 
send e-mail: 
Micro.Soap 


| really enjoyed "Microserfs" (Wired 2.01, page 87) by 
Douglas Coupland. | kept laughing out loud, and my wife 
would ask me what was so funny. "You wouldn't under- 
stand," was my pathetic reply, because it seemed that in 
order to help her understand the humor | would have to 
expose to her my past life as a no-life drone. Boy, am | 
glad | moved out of Silicon Valley and started a company 
in my basement. More writings like this one please! 
David Reim 

simstar@aol.com 


| thought “Microserfs” was the best! Now we program- 
ming nerds finally have our own soap opera. | hope this 


Please join me in some critical think- » — 
ing. What was in the "notebook of affi- FN 4 
davits?" Isn't "black listing" unconstitu- an : ANC 4 
tional? Adults living where they chose, fe ем 5 \ | 
how they chose, and working as they > иа 4 
chose does not describe a cult. Any cu pom 4 
comparison to Waco, Texas is irrespon- Кид А 


sible and an insult to Ог. Lenz. 

Your readers deserve better. Hopefully 
they've already gleaned for themselves 
that freedom and privacy apply to reli- 
gion as well as computers. 

Zoe Ann Nicholson 
Washington, DC 


As bizarre and frightening as it may seem, 
Zachary Margulis's article "The Code Cult 
ofthe CPU Guru" is accurate. | should 
know. | shared a house with "Rama"/Dr. 
Frederick Lenz on the cliffs of La Jolla, Cal- 
ifornia during his rise to power. 

| believe that people who are against cults are against 
the very thing America was set up to protect. But Lenz 
has gone too far. If your readers are concerned about 
losing corporate profits, friends, or relatives to this 
deceptive, dangerous group, they are welcome to speak 
with me in cyberspace. 
Mark E. Laxer 
mlaxer@cap.gwu.edu 


After reading “The Code Cult of the CPU Guru,” | did my 
usual browsing and read “Microserfs.” (Wired 2.01, page 
87). Was | the only one confused as to which article was 
about a cult controlling the minds of young computer 
professionals? 

Robert E. Clements 

70700.44@compuserve.com 
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continues every issue. | love it. Also, | think daniel.u@ 
microsoft.com is in love with Karla and vice versa. 
Alvin Kienming Liau 
liau@element.eng.ohio-state.edu 


| read with interest your article about the life and times 
of a group of Microsoft developers. As the piece was 
presented, | assumed (as did many other readers 

who read the article) that it was an actual accounting 
of events. 

Imagine my surprise when | learned the whole thing 
was made up, the only clue being a familiar author's 
name on the first page of the article. Even worse was 
your cover of Wired employees impersonating the char- 
acters in the brilliant fiction. This whole business stinks! 

Your magazine has been impeccable up to now. | 
would hope that in the future you will inform your read- 


Ho 


@wired.com, you'll reach Wired's Infobot, 


subscription information subscriptions awir dicm 
Rants & Raves ràntsQwired.com 
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General questions jnfo@wited-com 

g-mail server infobot@wired.com 


ers what is real and what isn't. Maybe you are all taking 
the concept of Virtual Reality a little too seriously. 

Jack Valko 

valkoGseattleu.edu 


Digital Organisms 

Growing software! A very cool idea (“Kay-Hillis,” Wired 
2.01, page 102). But if you think about it, it's probably 
only half the challenge: As we get further down the 
curve with hardware, we'll probably realize that it, too, is 
more complicated than we can understand. And that it, 
too, has to be developed with an "evolutionary" process. 

Again, think about it: DNA is more than just software. 
It is software that builds the machine 
on which it will run. 

Which is to say that someday there 
may be a convergence of software and 
nanotechnology. 

Did | mention how cool Wired is? 
Matt Blumberg 
blumberg@aol.com 
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Nanotech: 

The Unabridged Version 

Your December 1993 issue carried an 
article by Charles Platt on nanotechnol- 
ogy entitled, “Nanotech: Engines of 
Hyperbole?” (Wired 1.6, page 84). 

When I saw Platt's name on a nan- 
otechnology article in Wired, | was 
expecting a first-rate article. Although 
this was in many ways a positive article, 
| was disappointed. The article failed in 
two fashions. The first is that by trying 
to always find a negative opinion to match each positive 
one, the reader is left with the impression that the opinion 
among informed experts is equally divided between pro 
and con camps. In fact, the opinion of those who have 
bothered to study the available information on nanotech- 
nology has been far more positive than negative. 

Second, and more important, Wired is one of the few 
US publications that realize that important things hap- 
pen beyond the borders of the United States. Platt failed 
to look, and so failed to get the story. Almost all serious, 
funded research on nanotechnology today is being done 
not at American government centers, but in Japan. Had 
Platt dropped an e-mail to someone like Makoto Sawa- 
mura at the Aono Atomcraft Project, or to any of the 
other researchers in Japan’s US$200 million nanotechnol- 
ogy initiative to get their opinions of its feasibility, he 
might have written a much different story. Instead, Platt 
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With FlipBook software, 
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quotes American techno-bureaucrats without discussing 
their institutional incentives to dismiss nanotech. In a 
less imaginative author or publication, these faults might 
have passed unremarked. For Platt and Wired, this type 
of journalism is a disappointment. 

James C. Bennett 

bennett@tmn.com 


I Don't Buy It 

Based on the commentary of two of today’s most cele- 
brated admen, Lois and Kirshenbaum (“Is Advertising 
Dead,” Wired 2.02, page 71), it’s no wonder that Don 
Peppers left the industry! 

Their response to the future of advertising relative to 
interactivity is atypical of the myopia the ad business, and 
much of American business, has suffered from for years. 

| agree that creativity and ideas are extremely impor- 
tant to any business. However, will Loiss and Kirshen- 
baum’s clients be helped by their “sit by the sidelines” 
mentality? What about their own businesses? How can 
seemingly successful leaders of the communications 
industry take such a reactive stance to what is bound to 
be the future of communications? As an active partici- 
pant in the ad business for more than ten years, I've seen 
and heard the best and the brightest play this tune 
before...when it came to so-called “below the line ser- 
vices” such as direct marketing, public relations, and 
sales promotion. Interestingly, after flaming these disci- 
plines, they embraced them by gobbling up the compa- 
nies specializing in them. And although they pursued 
this strategy zealously, they did so without a client- 
driven, pro-active plan. Is it any wonder that most of 
these new entities floundered? 

Which brings me back to today, where - as demon- 
strated by your interviewees - it's evident that they're 
waiting for their lunches to be eaten again. 

Mark H. Cohen 
marcoh@delphi.com 


Listening to Propaganda 

| was slightly disturbed by Sylvia Paull’s unconditionally 
positive review of Listening to Prozac by Peter D. Kramer 
(Wired 1.6, page 112). The popularity of the book, and 
Prozac, have overshadowed important issues concerning 
Eli Lilly and Company, Prozac’s marketers. 

There were a number of scandals that took place in 
1990-91 involving both suicidal and outwardly violent 
behavior in depressed people being treated with Prozac. 

The Citizen's Commission began to press the Federal 
Food and Drug Administration to take Prozac off the 
market. Bowing to the pressure, the FDA formed a special 
commission inquiring into the allegations against Prozac 
in September 1991, concluding that Prozac was safe for 
public consumption. 

In “Paradigms of Power: The Case of Eli Lilly” in The 
Nation, December 7, 1992, Alexander Cockburn points to 
many conflicts of interest inherent in the Prozac debate. 
He asserts that five out of eight members of the FDA 
Commission had “serious conflicts of interest” including 
significant financial backing from Eli Lilly. Cockburn also 
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states that President George Bush worked for Eli Lilly 
before the 1980 Republican nomination and lobbied for 
Eli Lilly when he was vice president. In addition, Mitch 
Daniels, the vice president for corporate affairs at Eli Lilly, 
co-chaired a fund-raiser in November 1991, raising 
$600,000 for the Bush/Quayle administration. 

Prozac is Eli Lilly's No. 2 product, and topped a billion 
dollars in sales in 1991. 

It's clear that Eli Lilly had political ties to the Republican 
administration of the 1980s and early 1990s. This 
is no surprise. In a January 4, 1993 article in The Nation, 
William Styron writes that Cockburn story “was basically 
the old chronicle of overpowering corporate muscle and 
deafening propaganda, successfully supplied." As Styron 
also points out, what wasn't addressed was the nature of 
Prozac itself; the drug was lost in the political furor. 

Now, the overpowering corporate muscle is being 
forgotten, and Prozac is once again a wonder drug. The 
CEOs at Eli Lilly have got to be turning circles in glee. 
Diana Hyman 
57102162 @ргомпут.Бгомп.ейи 


And the Meek Shall Іпһегі the Ethernet Cards 
There's concern in the press and government about the 
dangers of dividing society into information haves and 
have-nots, as a side effect of the information revolution. 
Pundits hypothesize about people disadvantaged, even 
disenfranchised, because, through economics or education, 
they cannot plug into the "information superhighway." 
l've searched my memory, and a couple of reference 
books, to see if any such concern was voiced at the out- 
set of other relatively recent information revolutions: 
those of the telephone, radio, television. In each case, 
the new technology was limited for many years just to a 
privileged few. And in no case did either politicians or 
columnists demand that the taxpayer or private industry 
guarantee access to these technologies to everyone. 
What makes this "revolution" different? Why are 
people stating that access to electronically distributed 
information is so vital that no one must be deprived of it? 
Isn't food vital? Why not guarantee food to everyone? 
m fascinated by the sudden techno-egalitarianism. 
Do you have any theories? 
Arkie Koehl 
arkiek@delphi.com 


Undo! 

Clarification: In the January issue we ran a story called 
“The Code Cult of the CPU Guru,” mostly about Dr. Fred- 
erick P. Lenz 111. The story mentioned Christine Comaford 
and her company, Corporate Computing. Ms. Comaford is 
a respected computer consultant and columnist for PC 
WEEK. The article did not state, and should not be read to 
imply, that information reported about other persons 
applies to Ms. Comaford or her company. 


Send your Rants & Raves to: 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
E-mail: rants@wired.com 
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TOPAS' and TOPAS Professional 


Of the 3D animation products for the 
PC, TOPAS 4.2, from CrystalGraphics, 
is widely recognized as being the easiest to 
use...the fastest...the one with the highest 
quality rendering. 


Well, the best just got better with 
version 5.0. 


Ease of use has been further improved 
with new tools including Match 
Perspective, which makes it incredibly 
easy to align 3D models to real world 
backgrounds. 


3110 Patrick Henry Drive 
Santa Clara, CA 95054 
Tel: (408) 496-6175 

Fax: (408) 496-0970 
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CrystalGraphics 


Rendering speed is virtually unlimited 
with Crystal TOPAS Professional 5.0. 

It includes the capability to auto- 
matically distribute the rendering of 
your animations across an unlimited 
number of networked PCs. Animations 
that used to render overnight can now 
be rendered in minutes! 


The superb rendering quality of 
TOPAS has been enhanced as well, 
with a variety of improvements 
including Refraction Mapping, which 
actually ray-traces selected objects to 
produce realistic glass and water 
effects. 
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Image created by Don Livingston using Crystal TOPAS 


5.0 


The best news may be the affordable 
new pricing: 

Crystal TOPAS (ideal for multimedia 
presentations) is now only $995 (U.S.). 
Crystal TOPAS Professional (which adds 


network rendering and broadcast-quality 
output) is now only $2495 (U.S.). 


For a limited time, TOPAS Professional 
includes SoftVTR™ frame-by-frame VTR 
control ($999 value) at no extra cost! 


cai 800-TOPAS-3D 
or international (617) 229-6900 
for the name of your nearest dealer. 


The choice is Crystal clear. 
30-day money-back guarantee. 


Free technical support from 
CrystalGraphics, Inc. 


CrystalGraphics, Crystal Flying Fonts! and Crystal TOPAS Professional are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. All other copyrights, trademarks and trade names are the property of their respective owners 


How to Recycle a Movie Set > 


“Stay Down! When | say so, run around the cor- 
ner and don't look back!” barks the Space Ma- 
rine. Strobes flash and sirens blare, as our party 
tries to escape before the research center self- 
destructs. We pile into the elevator, but it refus- 
es to rise. The doors open again, and a snarling 
alien snatches one of our party. The Marine emp- 
ties his automatic revolver into the beast. 

Welcome to Alien War London, an entertain- 
ment center in Piccadilly Circus. 

Most theme-attraction designers aim for virtu 
al reality, but Alien War London sells itself by 
promising “total reality.” Sort of like a “Pirates 
of the Caribbean” with costumed actors provid- 
ing the show instead of animatronics, Alien War 
London uses parts of the actual sets and props 
from the movie Alien to transport you from the 
basement of Piccadilly Circus’s Trocadero to an 
Alien Research Facility. 

My group of about fifteen entered the facility 
on a cold November afternoon. A Space Marine 
briefed us on the rules for touring the research 
facility. Suddenly, sirens went off, and another 
Marine charged in to announce that the aliens 
had escaped. For the next fifteen to twenty min- 
utes, we were led through a labyrinth of metal 
corridors, ducking the aliens until we finally 
burst out of the center screaming and gasping 
for air. We were quickly led to the gift shop, of 
course, and debriefed. 

Alien War London was actually born in Glas- 
gow, Scotland, after Alien enthusiasts Gary 
Gillies and John Gorman came up with the idea 
and 20th Century Fox gave them the go-ahead. 
Six months and 100,000 visitors later (one visitor 
holds the record of 132 visits; several others 
have had to be carted out by ambulance - too 
much “reality”), they opened shop in London. 
The first month in Piccadilly Circus, Alien War 
London hosted roughly 20,000 thrill seekers. 
Not bad at £6.95 (US$10.50) a pop. 

What's next for Gillies and Gorman? They're 
talking to Carolco and Arnold about a Terminator 
attraction. Alien War: +44 71 437 2678, fax +44 
71 437 1655. - Steve Jacobs 
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Sill TEREZA We knew something was fishy at the Reagan/Bush DOJ when it came to Inslaw Corp.'s PROMIS 


Do Spooks As They Retire? They play ga 
chief William Colby to produce a line of "interactive espionage thrillers." The deal was cut after Colby reviewed the story- 


line for an early Activision title and suggested delaying the murder of a key character. "He might be of some value to 


News Box 


For the past two years, Associated News- 
papers Ltd., one of England's largest 
newspaper publishers, has been develop- 
R ing an electronic newspaper service and a 
portable digital news book as an alterna- 
tive to the morning paper. The project 
was revealed by Allan Marshall, managing 
director of UK Mail International, the As- 
sociated division created to develop and 
market the new digital product. | 
Called "news box," the 4-pound, 
omputer will be no | 


will download the selected articles to a 
desktop PC or Macintosh. 

Lots of media companies are fiddling 
around with digital books and electronic 
newspaper services, but Associated 
Newspapers is further along than most, 
because it has already tackled the hardest 
part of the problem: content. Over the 
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fter a five-year, ten-city lap around 

the nation, “Hot Circuits" — the 
world’s first-ever retrospective of the 
video arcade game — has become part of 
the permanent collection at the Ameri- 
can Museum of the Moving Image in As- 
toria, Queens, New York. Arcade games 
in a museum? 

Museum Director Rochelle Slovin de- 


those they found are shown so as to en- 
sure their graphics get seen. They are 
widely spaced and spotlit, signifying 
their newfound status as objets d'art. 
The exhibit houses the customary ar- 
ray of golden oldies — Pong, Space In- 
vaders, Asteroids, Defender, Pac-Man, 
and the indomitable Donkey Kong - as 
well as some notable duds: Remember 


Long Way from Pong 


scribes the show as "a conservation ef- 
fort." From a connoisseur's perspective, 
the cabinets, not the circuits, are collec- 
tors' items. The widespread industry 
practice of gutting video games in order 
to "recycle" the kiosks has rendered the 
original graphic art from the cabinet 
sides of older games exceedingly rare. 
AMMI went to great lengths to track 


Qix? Dragon's Lair? Or the abominable, 
unplayable Baby Pac-Man video game- 
cum-pinball machine? 

The oldest and rarest games of them 
all - Computer Space апа Maneater — 
have cabinets sculpted from fiberglass, 
and they really do have an air of monu- 
mentality. Nolan Bushnell's Computer 
Space, the game that started it all, is en- 
shrined in a separate case. With its pearl- 


down games with original cabinet art; 


flake paint job and squishy biomor- 
phism, it resembles nothing so much as 
a gross of luminous green bowling balls, 
melted down and then extruded 
through a hole in the floor. Computer 
Space is weird like only 1971 could have 
been. Equally memorable is 1975's 
Maneater. Possibly the worst game ever 
made, it compensates with cabinetwork 
worthy of the greatest. Maneater's fiber- 
glass case is a Jaws riff on the Great 
White, complete with flickering screen 
nestled inside a gaping mouth. Seen in 
the context of a museum, these games 
are monuments of pop culture. 

Unlike most exhibits, at "Hot Circuits" 
you're expected to play with the pieces 
of art. For a dollar, you get five tokens – 
and | didn't see anybody buying them as 
souvenirs. American Museum of the 
Moving Image: 4-1 (718) 784 4520. 

— Adam Fisher 


» us later,” the ex-spook advised the company. Obviously that game was not based on the Inslaw story. Elll Commerce on the Net: Mosaic, the popular graphical 


interface to the Net authored by the National Center for Supercomputing, has been licensed to Quarterdeck Office Systems in Santa Monica, California (+1 (310) 


392 9851). Quarterdeck plans to "enhance and market a commercial version of NCSA Mosaic...and provide corporations with the tools to create local as well as 


worldwide multimedia documents and information servers." Е The Clios Clue In: The Clios, advertising's answer to the Oscars, will include an interactive adver- 


tising award at its June 11 gala this year. +! Out of the Blue: That's the name of a monthly newsletter for the 150,000 or so ex-IBMers wandering the halls of our 


nation's unemployment agencies. Out of the Blue features profiles of IBMers who are starting small businesses, consulting, or finding other types of work. The 
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Aa ا‎ to the adage, physicians bury their mis- 
takes. But with a new eye-surgery simulator they 
can erase them. The simulator is under development 
(two functioning prototypes exist) by a team of re- 
searchers at the Georgia Institute of Technology and the 
Georgia Medical College. 

According to team member Keith Green, MD, med- 
ical residents have traditionally learned surgery in three 
ways: by observing others; by practicing on cadavers 
and dead animal eyes; and by operating on patients un- 
der the close supervision of experienced surgeons. This 
means that until the procedure is learned, young MDs 
are practicing on you and me. "It's the first fifteen or 
twenty cases that are critical to learning," says Green. 

But the eye-surgery simulator holds the promise of 
offering a new way to hone the resident surgeons' skills 
so that when they start practicing on warm bodies, 
they'll be less apt to slip up. Just as in actual eye 
surgery, the surgeon peers through an operating micro- 
scope-like device, but this one is attached to a Silicon 
Graphics workstation. With a stylus in hand that func- 
tions as a surgical tool, the user gets the look and feel of 
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a real eyeball, including cutting and bleeding. This is 
better than working on a cadaver or an animal eye, 
both of which become soft after prolonged use, says 
Green. "We can actually simulate the pressure within 
the eyeball in our computer program." 

When it's available in a couple of years, Green expects 
the first market to be medical schools, but he also antici- 
pates other users. Because the program will simulate 
various eye diseases, the experienced surgeon will want 
to practice with it before operating on rarely seen mal- 
adies. What's more, Green sees the profession moving 
toward testing for periodic recertification and feels the 
simulator will be ideal for that. He also expects hospitals 
to use it prior to giving physicians surgical privileges. 
"Can this person do retinal surgery?" Green mimics. 
"Well let's put him on the simulator and see." 

But the real boon will be for patients who undergo 
operations performed by budding surgeons. With the 
VR simulator, Green believes surgeons can go through 
the steep part of the learning curve using silicon in- 
stead of people. Keith Green: +1 (706) 721 0211. 

— Paul McCarthy 
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Abd a Phiber Optik Goes to Prison 


On a bitter cold weekend in early January, Mark 
Abene and a few of his friends took a road trip from 
his New York City home to the Schuylkill federal 
prison injeastern Pennsylvania. Abene, better 

; known by the hacker handle of Phiber Optik, was 

on his way to start serving а twelve-month sen- 
tence for computer crimes; his friends had tagged 
along in hopes of postponing their goodbyes till 
the last possible moment. But at the prison en- 
trance, guards whisked Phiber Optik inside before 
anyone could give him so much as a farewell slap 
on the back. And just in case his companions didn't 
get the message, one guard put it in plain English 
for them: "He belongs to us now." 

More than a few people are going to have a hard 
time adjusting to that fact. In the four years lead- 
ing up to his guilty plea on one count each of com- 
puter trespass and conspiracy (based on his in- 
volvement with the hacker group known as MOD, 
four other members of which have been handed 
jail time in the past year), Phiber Optik had become 
a dependably public fixture of the online world. 
Journalists - drawn by the 21-year-old high-school 
dropout's colorful urban style and near-suicidal 
willingness to demonstrate his prowess at picking 
the locks on telephone-company systems - had fea- 
tured him in numerous media profiles. Civil liber- 
tarians, battling the abuses of the government's 
hacker crackdown, had relied on him as an articu- 

ни late апа principled representative of the computer 
AW underground. And above all, hundreds of regular 
computer users had come to count on him for the 
expert technical guidance he dished out as a full- 
time support maven on New York's ECHO BBS and 
as a regular guest on the local radio talk show "Off 
the Hook." 
None of this high visibility managed to keep 
Phiber Optik out of jail, of course. In fact, it put him 
re. In passing sentence, United States District 
Ne Louis Stanton didn't dispute Phiber Optik's 
ever to have damaged any system he broke 
j he insisted that Phiber's celebrity status 
come down harder than he other- 
ШИ БЕРИЛЕР. A message must be sent,” said 
tne judge. 
To many whguk ave followed the case, however, 
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E nstead of punishing you with a 
music-on-hold system that 
leaves you wondering whether 
you're lost somewhere in never- 
never land, Microsoft's technical 
support line has its own DJ who 
announces how many customers 
are in each queue, how long they 
have been waiting, and how long 
the average caller must wait for 
attention: 


* "Three customers in the Excel 
group are awaiting assistance. 
The longest call wait-time is now 
at 2 minutes, 15 seconds." 

* "Two customers in the Word for 
Mac group are awaiting assis- 
tance. The longest call wait-time 
is 1 minute, 15 seconds." 

* "One customer is waiting for the 
DOS group. Your hold time is 3 
minutes, 45 seconds." 


Between these announce- 


ments, the DJ spins tunes, offers 
biographical details about the 
bands (many of which are local), 


and chatters about Seattle 
weather. 
Although such a customer 


support system might seem like 


technological overkill, it sure 
beats “Abort, Retry, Ignore?” 
- Simson 1. Garfinkel 
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catch: Ex-IBMer and editor Rick Weiner is making it his next job, so subscriptions have a price tag: US$39.95 for 12 issues a year. Call 


(800) 871 BLUE for more info. =ЇЇЇ Fun with Thesauari: Some folks have nothing better to do than find embarrassing wordplay in 


spell checkers and thesauri (thesauruses?). One of our moles at Microsoft found some international doozies: Prior to its release, the 


WIRED APRIL 1994 


French version of Microsoft Word 6.0 suggested "bitch" for woman“ the German version suggested "vegetable" and "useless" for 


"handicapped," and "exploiter," "bastard," and "capitalist" for employer. It makes you wonder what would come up if you typed in 


“Wilhelm.” ZI Rules of the Road: TCI announced early this year that it would delay its previously announced purchase of one 


million set-top boxes from Scientific Atlanta and General Instruments. Why? The cable giant is afraid it mightbet on the wrong 


в“ events in Canada have 
proven once again that - for bet- 
ter or worse - the information genie 
has escaped into cyberspace and can't 
be put back in the bottle. When an On- 
tario judge issued an order barring 
media coverage of a sensationalized 
murder trial, Canadians used the Net 
to break the ban. 

The case concerns Paul “Bernardo” 
Teale and his wife, Karla Homolka 
Teale, who were each charged in the 
grisly murders of two teenagers. Paul 
Teale now stands accused of 48 sex- 


related charges, while Karla Homolka 
entered into a plea bargain: She plead- 
ed guilty to manslaughter and is ex- 
pected to testify against Paul. 

The nonstop press coverage 
prompted Paul Teale’s lawyer to ask 
for a media gag order until the con- 
clusion of his trial, on the grounds 
that it would be impossible to impanel 
an impartial jury. Despite legal inter- 
vention by several major Canadian 
media outlets, the court imposed a 
ban on the publication of the details 
of the crimes. 
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otartisahot 

market. Half a 
billion dollars’ worth 
is stolen each year; 
galleries, collectors, 
and auction houses 
always worry that 
their latest acquisi- 
tion may end up as a 
courtroom exhibit. 
That's why before 
they cut a deal, 
smart art collectors 
call The Art Loss 
Register, a comput- 
erized database of 
stolen art works. 
Started in 1991, the 
Register contains 
60,000 items that 
can be searched us- 
ing textual descrip- 
tions and images. If 
they discover a hit, 
potential purchasers 


can call the cops in- 
stead of the banker. 
With headquarters 
in London and a New 
York office at the In- 
ternational Founda- 
tion for Art Research, 
the Register receives 


its financial backing 
from auction houses 
like Sotheby's, insur- 
ance companies like 
Lloyd's of London, 
and trade groups like 
the British Antique 
Dealer's Association. 


Loss Register 


Anyone can log a 
theft with the Regis- 
ter, provided that a 
police report verifies 
the loss and that the 
artwork is worth at 
least US$1,000 and is 
uniquely identifi- 
able. Insurance com- 
panies also add 
works to the data- 
base after a fire or 
loss, just in case the 
item was falsely 
claimed and the own- 
er tries to collect the 
indemnity and sell 
the art object later, 
according to Caroline 
Wakeford, opera- 
tions manager for 
the Register's Lon- 
don headquarters. 

No one wants to 
buy stolen goods, so 


a database search 
makes sense, says 
Anna Kisluk, the Reg- 
ister's New York op- 
erations manager. 
After the artist's 
name and the dimen- 
sions of the piece are 
entered, an art histo- 
rian goes through 
the hit file and 
makes the final 
match. Membership 
to the Register, 
which includes five 
searches on the data- 
base, costs £100 
(US$150); additional 
searches cost £6 to 
£10 each. “There are 
several museums,” 
Kisluk says, “that 
won't buy something 
without doing a 
search first.” 


digital compression standard, so it's waiting on the sidelines for standards to develop. Good luck. Elll Bad News Travels Real Fast: The rule of 


thumb that an unhappy customer tells five to ten people about a bad experience has to be rethought, thanks to the Net, the WSJ recently 


reported. Just ask Steve Case over at America Online, where service complaints got so vociferous he issued an online apology to subscribers, 


who thanked him by renaming his service АОН, for America on Hold. +! Watch the Bottom Line: A recent study by the PC Asset Management 


Since 1991 such 
searches have recov- 
ered US$21,000,000 
in art works, accord- 
ing to Wakeford, 
including Picasso's 
Head of aWoman 
with Golden Earrings 
(left) valued at 
$300,000. 

This year the Reg- 
ister is opening of- 
fices in France and 
Australia. Already 
Scotland Yard and 
the FBI have PCs 
equipped with the 
Register’s software 
and database so that 
they can do their 
own searches. The 
Art Loss Register: 
+44 71 235 3393, fax 
+4471 235 1652. 

- Paul E. McCarthy 
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Ш Chip Wars: IBM recently announced that > 


At first the ban had its desired ef- 
fect. When the US television show 
A Current Affair featured the case, it 
was banned in Canada, and Canadi- 
an cable stations blacked out CNN 
coverage of the case. 

With the conventional media 
halted, the infosphere took over. 
First, two BBSes in Toronto began to 
post daily details of the trial. In Au- 
gust, a group of McGill University 
students created a Usenet group, 
alt.fan.karla-homolka, to discuss the 
case. By December, after phone calls 


by law-abiding Net surfers to sys- 
tems managers, the Usenet group 
had been banned by systems man- 
agers and university officials at sites 
all over Canada. 

After the banning of alt.fan.karla- 
homolka, two new Usenet groups 
were created: alt.pub-ban and 
alt.pub-ban.homolka. 

Some Net users theorized that if 
they cross-posted all over the Net, 
the Royal Canadian Mounted Police 
would be in the impossible position 
of scrambling through cyberspace 


plugging leaks. One Net dweller 
jokingly proposed the ideal tactic: 
"The solution is obvious. Take the 
discussion to rec.sport.hockey. You 
silly Canadians would never ban 
that group." 

Other curious Canadians 
searched the pay-per-view news 
and magazine databases on Nexis 
and CompuServe for stories pub- 
lished by US newspapers. Most of 
the banned articles were re-posted 
verbatim to alt.true-crime, a group 
overlooked by the Mounties. 


As the infosphere grows to en- 
compass the planet, the question is 
no longer whether certain informa- 
tion is too sensitive to be made pub- 
lic. The real question becomes 
whether it is even possible to keep 
certain information out of cyber- 
space. In the Teale-Homolka case, 
the ban was not so much broken as 
rendered irrelevant by the voracious 
online community: It is estimated 
that one in four Canadians knows 
the banned facts. - Anita Susan 
Brenner and B. Metson 
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hat sort of book makes a 
good candidate for multi- 
media "expansion?" The Voyager 
Company has found an ideal 
choice in Maus, Art Spiegelman's 
unique, two-book Pulitzer Prize- 
winning comix version of the 
Holocaust as told by his survivor 
father, Vladek. 

Large sections of the Maus 
books, both of which are repro- 
duced in their entirety on the 
CD-ROM, were based on tape 
recordings Spiegelman made of 
his father's recollections. Is Maus 
fiction or nonfiction? In the in- 


troduc- 


all Holocaust sources, but shows 


tion, Spiegel- 
man explains why he thinks it's a 
bit of both. He has much to say 
about techniques for artistic dis- 
tancing, starting with his deci- 
sion to portray Jews as mice, 
Nazis as cats, and Poles as pigs. 
In creating The Complete Maus, 
Spiegelman strove to portray his 
father's version of events, even 
when that version conflicted with 
known historical facts. The multi- 
media expansion adds a second 
version: that of the artist-son at 
work. Additional material has 


lected to show how 
he chose to tell the story: what 
he left out and how he shaped 
and framed his father's rambling 
remembrances to reveal the sto- 
ry's elemental power. 

The multimedia version of 
Maus becomes a window into 
the cartoonist's artistic process. 
We can examine pages from his 
journals, videos he and his wife 
made at Auschwitz, doodles, 
beautiful color sketches. The 
documentary background mate- 
rial does not attempt to survey 


only what Spiegelman used 
along the way: prisoners' draw- 
ings, period documents, maps 
of WWII Poland. 

Some multimedia "book ex- 
pansions" are awkward efforts to 
reproduce on screen the possibil- 
ities inherent to paper technolo- 
gy. In the case of Maus, already a 
multidimensional work, multime- 
dia treatment successfully adds 
several more. The Complete Maus, 
by Art Spiegelman: US$59.95. 
The Voyager Company: +1 (212) 
431 5199. - Jim Gasperini 


Reality Check you've heard the Hype. We asked the Experts. Here's the real Timetable. 
.  Bringenberg Britton deKerckhove Schrage - 


Video phones 
Most everyone polled agrees that the price of 


100-MIPS TV Set-Top Boxes 
Although Britton considers powerful set-top 


MAUS SCREENGRABS: © ART SPIEGELMAN 1994/COURTESY OF THE VOYAGER COMPANY, MAUSTERPIECE: LISA SEAMAN, REALITY CHECK TVS: RICHARD HAFFAR 


Video 1997 2000 1996 2005 1995 video phones will have to drop significantly be- boxes "the next generation of computing," de 
Phones fore people will be quickly primping when the Kerckhove disagrees. "People aren't going to buy 
phone rings. De Kerckhove is convinced that anything they have to think about using." 
2010 Never 2001 Never video phones will create a massive video-sex 
пе the Never market and foresees a “short-lived but lively new Movies On Demand 
fad, ‘video streaking,’ which will be to moon at a Welsh thinks "the key to customer acceptance is 
ч Never ? party via video conferencing." finding a price that's competitive to video stores 
Flat-Rate 1995 198 1901999 and other distributors." Convenience and cost 
Phone Calls Fiber to the Home are obviously important considerations, as many 
One of the most popular catch phrases of the consumers already know how to have their 
100-MIPS 19% 2015 Never 1996 1990-1997. 1990; refers to a non-necessity, according to movie demands met. "It's called Blockbuster," 
TV Bringenberg, Welsh, and de Kerckhove. They Schrage says. 
consider fiber to the neighborhood or curb as a 
Movies On 1995-1998 2000 1994-1998 Now? 1994-1995 | more viable and practical alternative. However, ^ Reality Checkers 
Demand Britton thinks “the residential marketing of high- John Bringenberg is director of business devel- 


Television has altered the way we view the world. As the next millenni- 


bandwidth T1 capabilities to homes will open 


um approaches, new technologies are altering the way we view televi- 


sion. Multibillion-dollar media mergers continue to grab headlines as 
companies race to combine the telephone, television, and computer 
into the ultimate window on the world. Wired asked five experts in the 
field to predict when several of the technological concepts behind this 
convergence will become common and inexpensive enough to dramati- 
cally change how, and what, we communicate. - David Pescovitz 


it will supply more of its own 486 processors (instead of buying them from Intel) and that it has chosen not to produce chips based on Intel's Pentium 
design (it will opt for the PowerPC chip created jointly with Motorola and Apple). Watch these pages for our upcoming story on how the PowerPC/Pen- 
tium battle lines were drawn. 2111 International Net. blues: We're pretty spoiled here in the good ol’ USA when it comes to Net access, as one of our 
European readers reminded us when we told them about a favorite local Net service of ours, The Little Garden, which provides a continuous V.32bis 
feed for $70 per month. His response: "Look you guys, just STOP, OK? Every month | hear about some new service (in the US) offering dedicated T3 


service for the low-low cost of $4.95 per month, not counting the modems which are an extra $5/year rental (and everyone goes "Woooo! five 


the electronic frontier." 


Flat-Rate Phone Service 

Although this is a dream of anyone involved in a 
long-distance romance, Britton believes that 
"unless the system is nationalized, phone rates 
will never be flatter than they are right now." 
However, Bringenberg and Schrage see flat-rate 
phone service as just around the corner. 


opment at Tele-Communications Inc.; Benjamin 
Britton is assistant professor of Fine Arts and 
Electronic Arts at the University of Cincinnati's 
College of Design, Art, Architecture and Plan- 
ning; Derrick de Kerckhove is director of the 
McLuhan Program at the University of Toronto; 
Michael Schrage is an MIT Media Lab fellow and 
"Innovation" columnist for the Los Angeles 
Times; Maurice Welsh is director of new media 
market development at Pacific Bell. 


dollars! Whadda ripoff!") and it JUST MAKES ME SICK! In France and Germany you can just forget about it. No amount of money will suffice, it just ain't 


Astroturf Campaign - A 
fake grass-roots political cam- 
paign. Posited in RISKS Digest 
as a potential future problem 
in net-based "issue" cam- 
paigning, in which massive 
phony mailings are easier 
than ever. 


Chamber Art - Term coined 
by electronic music composer 
Morton Subotnick (creator of 
the CD-ROM art piece А// My 


for sale. Here in jolly old Ireland | can get dedicated 14.4K service for the low-low cost of only $15,000/yr! Hey! We're cookin’ now! Only that 


doesn't cover the modems, those are another $2300." 211 Speaking of Net Access: Care to have a license plate frame with your e-mail address 


at the bottom and "Internet" at the top? E-mail DHM Information Management, Inc. at info@dhm.com for more info. 2111 Ya Get What Ya Pay For: 


For a mere $200,000 you can buy 30 minutes (about 550,000 gigabytes) of interactive advertising on Time Warner's interactive television test 


site in Orlando, Florida. $150,000 of that is to defray the cost of video server space, according to Inside Media, which worked out the cost per » 


Hummingbirds Have Alibis) 
to refer to the intimate, one- 
on-one relationship that an 
artist can have with a viewer/ 
listener through computer- 
based art. 


Death Star Villages 
Suburbs around New Jersey 
where many AT&T workers’ 
families live. Makes reference 
to the AT&T logo, which em- 


ployees have dubbed “The 
Death Star” (from the Star 
Wars films). 


Kevorking (after Dr. Jack 
Kevorkian) - To kill some- 
thing. “Look, kevork that pro- 
ject and let's go out for a bur- 
ger." Or "I read half the article, 
got bored, and kevorked it." 


Rasterbator – A compulsive 
digital manipulator. A Photo- 
shop abuser. 


E1 


Shovelware - A CD-ROM 
title that contains mostly pre- 
existing material shoveled in 
to fill the 600 Mbytes of disk 
space. "Kitchen-sink title," has 
a similar, although somewhat 
less derogatory, meaning. 


Telephone Number Salary 
— А seven-digit salary 
(or project budget). 


TOSsed Out - Ejected from 
the chat rooms on America 


Online for violating its Terms 
of Service (TOS) agreement. 
The ejection-happy arbiters 
of taste who do the TOSsing 
are sometimes referred to as 
cybercops. - Gareth Branwyn 


Tip o' the hat to: Ernie, 
Sharon Lynn Fisher, Eugene 
Mosier, Robert Rossney, John 
Shirley, and Bruce Sterling. 
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Movies and Money 1993 


(Dollar Amounts in Millions of US Dollars) 


о 


Best Return *" Return-to- 
on Investment Gross Budget Cost Ratio 

1. The Wedding Banquet $236 $1.0 23.6 
(Goldwyn/Various) 

2. Jurassic Park $868.8 563.0 13.79 
(Universal) 

3. Aladdin $337.9 528.0 12.07 
(Buena Vista) 

4. The Piano $659 $7.0 9.41 
(Miramax/Ciby 2000) 

5. Menace ll Society 5277 S315 9.23 
(New Line) 
Worst Return 
on Investment 

1. The Thing Called Love $1.0 $14.0 .071 
(Paramount) 

2. Josh and S.A.M. $1.55 $18.0 .083 
(Columbia/New Line) 

3. Money for Nothing 510" $11.0 .091 
(Buena Vista) 

4. The Nutcracker $2.0 $19.0 105 
(Warner Brothers) 

5. Rich in Love $2.1 $18.0 117 


(MGM) 
(Source: Daily Variety) 


Spinning Wheels in lowa 


Technology has automated hundreds of formerly 
manual operations, from product assembly to crop 
irrigation. Until recently, however, an automated 
highway that could safely shepherd automobiles 
from point A to point B has existed only in ancient 
copies of Popular Mechanics. 

The dream of being able to take a nap in the dri- 


ver's seat has been given new hope, thanks to a dri- 
ving simulator in lowa City. As part of a feasibility 
study, the Federal Highway Administration (FHA) 
hired the Center for Computer-Aided Design at the 
University of lowa to design and build the simulator 
so robocars can operate in a virtual world, where the 
only thing that can crash is the program. 


The two-story tall “flight simulator for cars” is the 
most advanced of its kind, matched in size only by 
Daimler-Benz's in Germany, and unmatched in com- 
puter power. Drivers sit in a 1990 Ford Taurus at the 
center of the simulation dome. High-resolution 
video encapsulates the Taurus in a simulated city 
with other vehicles and pedestrians that respond to 
the driver's actions. A motion platform under the 
dome simulates actual driving by exerting up to 1.5 
Gs of force. 

The simulator projects up to sixteen vehicles in 
motion around the Taurus, interacting with other 
virtual cars, which occasionally crash, cut the Taurus 
off, or run down pedestrians. It all seems real 
enough to have made a few drivers (picked from a 
long list of volunteers) panic and ditch their vehicles, 
only to be run over by virtual trucks. 

When can the rest of us expect to enjoy the same 
experience in the real world that the volunteers get 
in the simulator? Don't expect to plug the portable 
TV into your cigarette lighter anytime soon — the 
FHA won't give any projections about when or 
whether such a highway might be built. 

lowa Driving Simulator, Center for Computer-Aid- 
ed Design, University of lowa: +1 (319) 335 5726. 
Steve Davis 


gigabyte of stored advertising to be 27 cents. Elll Statistics Ahoy: Here are some numbers from Win Treese's 


Internet Index, a compilation of recentnumberson xe t gro yen annual rate of growth for World Wide Web traffic: 


341,634 percent. Average time between new networks connecting to the Internet: 10 minutes. Amount of time it 


takes for Supreme Court decisions to become available on the internet: less than one day. Number of countries 


reachable by electronic mail: 137 (approximately). Number of countries not reachable by electronic mail: 99 


(approximately). 111 Thought for the day: This pun has been making the Net.rounds as the Clipper controversy 


kicks into high gear (see page 40): "When cryptography is outlawed, Бау! bhgynjf jvyy unir cevinpl." =Ill 


Of Whaling and Trigonometry 
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Scattered across the barren 88,000 square 
miles of Alaska’s North Slope Borough - the 
largest and northernmost county in the US — 
are eight tiny towns. Most of the residents 
are Inupiat Eskimo. Most still hunt and whale, 
and many speak little or no English. Here 
there is no infrastructure, and pedestrians are 
concerned about maulings from polar bears, 
not muggings from street thugs. Here, also, 
thanks to an ambitious school district and 
millions in oil-derived revenue, is a pioneer- 
ing digital clas om for many of the Bor- 
ough's 2,000 public school students. 

Now in its second year, the program, 
called Distance Delivery, emanates from a 


studio in the high school in Barrow, the Bor- 
ough’s ranking metropolis (population 
3,800). Two studio cameras bring the instruc- 
tor, text, and graphics into each remote site. 
Along the way, the signal is digitized, com- 
pressed, multiplexed, microwaved, and up- 
and downlinked via full-time dedicated cir- 
cuits. Instructors have two monitors — one to 
see themselves, the other to see the class- 
rooms, which are shown one at a time, secu- 
rity-monitor style. When a student in one of 
the classrooms speaks, the camera pans to 
the source of the voice, so everyone can see 
who is talking. 

Distance Delivery allows the Borough to 


bring courses like trigonometry to the far- 
flung villages. This term's most popular class, 
however, is Inupiat Studies. The irony of using 
digital-age technology to teach age-old tra- 
dition was brought home one morning when 
a non-English-speaking village elder was 
brought in as a guest lecturer; much class 
time was spent teaching the elder how to use 
the remote control to address specific sites. 
Amazingly, it took just one year to plan, 
design, build, and install the entire US$3 mil- 
lion system (it costs $300,000 annually to op- 
erate). Martin Carey, director of information 
and technology, North Slope Borough School 
District: +1 (907) 852 5311 — Jerry Franklin 
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RUPP CARRIES ALL OF THE 
LATEST SHARP ORGANIZERS. 


PI-7000 EXPERT PAD. The Sharp 
Expert Pad is more than just a tool, its 
an intelligent assistant based on 
Newton Technology. The PI-7000 


organization and communication of 

their work by actively adapting itself to 
an individual's habits, The Expert Pad 
greatly improves productivity by antici- 
$ Newton Pating user needs. $679.99. och 


02-9520. The new 07-9520 
Wizard Organizer takes per- 
sonal organization one step 
further by giving you all of 
the functions of the 07-9600 
plus fax and E-Mail capabilities 
in a more compact unit. $549.99 


02-9600 II. Sharp's new pen- 
operated Wizard 07-9600 II (512k 
memory) Electronic Organizer 

b sets a new standard of time 

management and business 

: productivity. It is а full-fea- 
tured, hand-held personal informa- 

tion manager. ($469.99) [DOC#196] 


YO-620. With 256K of RAM, 
Sharp's new YO-620 is now 
the most powerful non-IC card 
Electronic Organizer avail- 
able today. Features include 
Schedule Mode, 3 Telephone + 
Directories, Business Card Directory, 
To-Do List, Calculator, Calendars, Memo Pad, Outline, 
Help Function and World Clock. ($249.99) 


B YO-310. Sharp's new YO-310 is the 
most compact, non-IC card elec- 
tronic organizer available today! 

95.00) [DOCH30] 


sglasgow @ EM 


Expert Pad assists users in the creation, 


[DOC#195} 


READ MY FLIPS... 


Its a Digital Life. 


NEW FOR SHARP WIZARD 


9000 SERIES! 
Time and Expense Card 9000. 
Flights | 
а 


Time iDepartut 


18/12/1994 | 9:348 | Honolulu | ead 
[^ 


New from Concrete Software ... the Time and Expense 
Card 9000 allows you to effectively track, manage and 
report your detailed, billable time expenditures and 
expense-related business records. You can also 
organize your travel plans more effectively with the 
Itinerary Manager by logging your flight, hotel and 
rental car information for on-screen reference or 
report printing. Money exchange questions ?... access 
the Foreign Currancy Conversion screen for quick fig- 
uring! The perfect tool for the traveling business per- 
son! Call for details. 


NEW FROM RUPP! 
HireRight™ for 
Windows & DOS 


HireRight". Now you can conduct 
in-depth attitude surveys, write 
constructive performance evalua- 
tions, compose effective employ- 
ment letters, and document your personnel actions, all 
ata touch of a button. Streamline your hiring process 
with one affordable software program. With HireRight 
you get: Revealing Attitude Surveys, Customized 
Performance Evaluations, Complete Job Application 
Materials, Suggested Interview Topics, Computer- 
Personalized Forms and Letters, and Automated 
Employee Record Keeping. Call for your copy of 
HireRight today!! Low Introductory Price! $95.99 

(PC product not for Wizard.) 


CONNECT YOUR ORGANIZER 
TO YOUR COMPUTERI 


Rupp carries the latest in PC and Macintosh connectivi- 
ty options for all models of Sharp electronic organizers. 
Customize your system to maximize the information 
management capabilities of your organizer and person- 
al computer with one of these great new linking prod- 
ucts. 


02-993. This new software ‘stare ozs 
exclusively for the Sharp = =! 
9000 Series Electronic 
Organizers links your 
Wizard to your Macintosh 
computer via cable or wire- 
less interface (both sold sep- 
arately). $69.99 [DOC#503] 
ACT 1-103 Macintosh Link Cable $59.99 


02-990D. This new DOS version of Sharp's popular 
9000 PC Link software allows for complete connectivity 
between your 9000 Series Wizard and your DOS-based 
PC via cable or wireless interface (both sold sep). $69.99 
ACT 1-101 PC Link Cable $59.99 [DOC#503] 


CE-390. This software and cable package provides data 
transfer between your YO-300 Series Organizer and an 
IBM compatible PC. $79.99 [00501] 


FASTLYNX for Wizard. Rupp's FastLynx for Wizard 
offers the ultimate in Windows 
connectivity by combining the power 
and portability of your Wizard with 
the flexibility of Windows on your PC. 
FastLynx for Wizard is a powerful 
linking package for the Sharp 8600 
and 9000 series Wizards that con- 
nects to your PC using a direct cable 
or wireless interface (sold separately). 
Now featuring direct interface us 
capabilities with ACT for Windows, Lotus Organizer, and 
Calendar Creator Plus! $99.00 With Cable. [DOC#502] 
Software Only $39.95 
Bus 


ча 


For a FREE copy of our 
latest catalog featuring the 
full line of RUPP products, 
call 1-800-844-7715. 


1-800-844-7775 


uppTech 
15300, 232 Тат - 7pm (MST) Monday - Sunday 
эл: NEW FAX BACK SERVICE FOR 
— PRODUCT INFORMATION 
ч 1-602-224-0374 


3228 E. Indian School Rd. 
Phoenix, AZ 85018 


YOUR 
VISION 
— 


WE'LL 
MAKE IT 


GROW ! 
с о = 


| 2 VERY GREAT MOVIE DIRECTOR STARTS OUT WITH A VISION. 

An idea here, a video clip there. With Orchid Technology's new 
Vidiola Series of desktop video production tools, you can turn your 
video visions into video reality by viewing, creating, editing, and 
controlling the exciting world of digital video! 


The Vidiola Series turns your 386 or 486 PC into a home or busi- 
ness video workstation. You can record video onto your computer's 
hard disk and play it back; not at some tiny, postage stamp resolution, 
but at FULL SCREEN (using Orchids SuperZoom technology). And 
unlike those blasted digital video cards, the Vidiola Series gives 
you this full-screen digital video at 30 frames per second. 


All boards in the Vidiola family are fully compatible with 
Microsoft Video for Windows? and come complete with editing 
software and special effects production tools; programs like the 
award-winning Adobe Premiere and Asymetrix Compel PE. 


The basic Vidiola allows you to view live video on your PC and 
record video directly to the hard disk for digital editing. Vidiola is great 
for doing presentations or video effects work. 


Step up to the Vidiola Pro boards and you can record your digital 
video masterpieces back to videotape or present them on a TV! 


With Vidiola Premium, you get it all! Motion JPEG, which com- 
presses video while recording it to your hard disk and decompresses 
it on playback, TV/videotape output, digital video editing, presentation 
and morphing software. With the Vidiola Premium, image quality and 
performance rivals solutions costing thousands of dollars more. 


And the Vidiola boards don't require Hollywood budgets to get you 
started in digital video. Starting at just $399 (includes Adobe Premiere 
and Asymetrix Compel PE), Orchid's Vidiola Series is the easiest 
and the best way to get cracking in this exciting field. 


Vidiola, Vidiola Pro, and Vidiola Premium 


VIDIOLA 


ORCHID TECHNOLOGY. 45365 Northport Loop West. Fremont, CA 94538 
Tel : 1-800-7-ORCHID 


Sony has made the first 
stereo receiver with a 
graphical user interface 
and wireless mouse. The 
STR-G1ES Vision Touch 
receiver lets you control 
its functions with a 
graphical menu that 
appears on your TV set 
and a futuristic, egg- 
shaped remote-control 
unit with a single button 
that you operate much 
like a mouse. The 
US$1,700 receiver fea- 
tures ten digital sound 
field settings that let 
you recreate different 
listening environments, 
such as stadium, live 
concert, church, and 


theater. (800) 848 7669, / 


+1 (201) 368 9272. 


The Video Toaster set a 
new price-performance 
record for video special 
effects when it was in- 
troduced by NewTeka 
couple of years back. 
Now NewTek has pio- 
neered a new price-per- 
formance breathrough 
for a parallel-process- 
ing computer that’s 
dedicated to perform- 
ing 3-D rendering on 
the Video Toaster. At 
US$9,995 the Scream- 
er’s price seems steep 
until you discover that 
this beast contains four 
MIPS R4400 RISC pro- 
cessors running at 150 
MHz that deliver 600 
MIPS of system perfor- 
mance, kicking Toaster 
technology into over- 
drive. (800) 847 6111, 
+1 (913) 271 3000. 


à Laserdisc is one of those 
- technologies that was 


far ahead of its time... 
and still is. Nothing 
matches the resolution 
and clarity of the laser- 
disc. If you want the 
best-looking picture, it's 
definitely laserdisc, and 
if you want the best 
laserdisc player, it's defi- 
nitely the Pioneer CLD- 
97. Not only does this 
system offer great video 
with really clean special 
effects, it also does the 
best job of any laserdisc 
player at running audio 
CDs. It even includes a 
standard coaxial digital 
output jack for recording 
CDs directly to DAT. 
US$2,500. (800) 421 1404, 
+1 (213) 746 6337. 


High-society snobs say 
you can never be too rich 
or too thin. Computer 
snobs say you can never 
have too much memory 
or too fast a system. 
That's why I love NEC's 
new MultiSpin 4X Pro, 
the first quadruple-speed 
CD-ROM drive. With a 
retail price of around 
US$1,000, it's also four 
times the price of a typi- 
cal drive, but for multi- 
media mavens and other 
CD-ROM-aholics who 
are tired of taking a cof- 
fee break every time 
their old CD-ROM drives 
access data, it's the fast- 
est way to tap the digi- 
tal motherlode that CD- 
ROM technology has to 


offer. (800) 632 4636, 
+1 (508) 264 8000. 
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BatMobile 


In a few years, California 
laws will require that a 
certain percentage of 
cars sold in the state be 
electric vehicles. The 
coolest electrical car yet 
is GM's Impact, a sleek 
little number that lugs 
around a 1,000-pound 
lead-acid battery, yet 
can still make it from 0 
to 60 mph in eight sec- 
onds. GM won't be sel- 
ling the car for a few 
years, but 50 test vehi- 
cles will be manufac- 
tured this year, and as 
many as 1,000 lucky 
folks willhave an oppor- 
tunity to test-drive one 
of these for a couple of 
weeks. (800) 253 5328, 
+1 (313) 556 5000. 


Pump and Run 


All we want to do is pump 
you up. That must have 
been what the folks at 
Reebok's Advanced Con- 
cepts Group were think- 
ing when they designed 
the new Pump Fury run- 
ning shoe. The Fury's 
radical new design is 25 
percent lighter than 
your standard running 
shoe, and you don't 
need laces. Just inflate 
the shoe with the pump 
button or - even nerdier 
- a disposable CO; car- 
tridge, and the mini- 
malist upper part of the 
shoe holds your foot in 
place. Hey, you might 
try inflating a pair with 
helium to increase your 
vertical jump by an ex- 
tra inch or so. US$125. 
(800) 843 4444, +1 (617) 
341 5000. 
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4 Limited (But Cheap!) 


Vision 

Want to be the first on 
your block with a single- 
chip camera for your 
PC? Keep an eye out for 
the Video Wizard. This 
tiny CMOS camera 
draws as little as one 
tenth of the power re- 
quired by a CCD video 
camera and fits easily 
in the palm of the hand. 
It comes with a simple 
PC frame-grabbing 
card and image mani- 
pulation software. For 
the more serious-mind- 
ed, VVL will also sell 
the camera as a "smart 
vision development 
platform" - for applica- 
tions that require an 
"eye." Have bigger 
ideas and deeper pock- 
ets? They'll custom- 
design whatever you 
like around the chip. 
US$300. VVL: +44 31 
5397111, e-mail 
minty@vvl.co.uk. 


Keyboard Without Keys 


Forget typing. With the 
DataHand, you stick 
your fingers into little 
wells. Inside each of the 
wells are switches that 
sense your finger move- 
ments in four directions. 
By wiggling your fingers, 
you can "type" without 
the stress on your fin- 
gers and wrists that can 
cause disorders such as 
carpal-tunnel syndrome. 
DataHand goes for 
US$2,000, a price defend- 
ed by its manufacturer 
as "cheaper than sur- 
gery." Industrial Innova- 
tions: +1 (602) 860 8584. 


o oroug хероу pea! oi Аде ‘рие (еохаби pue pi узошоги 10} Joidepe uo егемцов шгиопо pue Jorejue зморшуувоа L'E dios вибвш jo serdoo jeu) по [eu иоцеоцаду 


The Audio Suite 

Make some real noise with the 
standard 4-channel audio 1/0. 
Cut and paste sound effects from 
Aware's 7-hour Speed-of-Sound 
CD, or create your own ear-candy 
with ЅиреАМ! from Blue Ribbon 
SoundWorks. 


Photo Retouch and Special Effects 
From your mind's eye to the world's—with 
Adobe Photoshop, Alias Eclipse, and BARCO 


Creator. Then morph, mask, and manipulate 


in a blink, with tools from ASDG, SideEffects, 
SOFTIMAGE, 


INDY— The Beginning 
Stop dreaming about 3D and create 


lightning-fast preview. The coolest 
3D programs are at your fingertips. 


it, with Alias, Wavefront, and | 
SOFTIMAGE. From simple flying | 
titles, to inverse kinematics, to | 
award-winning bumpers—all with 


WELCOME TO THE 
FIRST 1.2 80. FT. 
PRODUCTION 
FACILITY. 


The Paint Suite 
Name your brush. For broadcast 
and high-end post, go 
ahead and paint, 
title, animate, and 
rotoscope with 
Aurora Liberty and 
Parallax MATADOR. 


2 
$ Or, splash the electronic canvas 


even more affordably with Adobe 
Illustrator, Corel Draw, and 
Time Arts Creative License. 


The Edit Suite 

Point, click, and edit on-the-fly 
with non-linear and on-line 
packages, like Avid Media Suite 
Pro and SOFTIMAGE ON-LINE. 


Your Silicon Studio Connection 
INDY fits nearly every production need. 
There’s standard video input for Quick- 
Time movie creation. INDY VIDEO" card 
for real-time composite, S-video 1/0 and 
special effects. Chyron’s Cindy card for 
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Vertigo, The Compositing Suite component analog 1/0. And, Accom's 
Mentalix, Put it together seamlessly. WSD for 32 sec- | 
and XAOS Check out the stunning onds of real-time — Жа аф ды | 
Tools. compositing and component digital |Е | 
live-action keying record and dh D | 2 | 
| with tools from playback. Go to WE. | | 3 | 
Integrated Research, tinsel town. | | 
Parallax, and STUDIO | 
Wavefront. Е P 


Introducing Silicon Studio" and the remarkable INDY" system. Everything you've ever hoped for 
in an integrated production tool is here—at two speeds, blinding and deafening. With the 100MHz R4000* 
or 150MHz R4400" RISC processor, paint speed surpasses 

even dedicated hardware, foregrounds and backgrounds 


); external volume controls; Fast SCSI-2; a 16-bit, 267 MB/sec system bus; from 32 to 256 MB of RAM; space for 2 hard disk drives (accepts 20MB 3.5" floptical drive that reads/writes Macintosh? DOS and UNIX diskettes); Display PostScript®; Hot Mix 


= 
literally snap together, and transitions preview before the Е | 
| coffee cup reaches your lips. Call -800-431-4331 ext. B497 4 | = 
/ N D y for the dealer nearest you, and tour this small wonder. SiiconGraphics с. 
Computer Systems | o | 

E 
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INDY configurations for video include: 24-bit, 1280 x 1024 genlockable multi-scan display; composite, S-video, and SGI digital video input; 4-channel analog and 2-channel digital 


Slick Cycle 


Sometimes it's good to 
unplug, hop on your 
bike, and take a ride on 
a regular road instead 


ofthe information super- . 


highway. You can still 
ride the latest wave of 
technology if you decide 
to mount the new Super 
V 3000 bicycle from Can- 
nondale. US$3,500 gets 
you a startling high- 
tech design, replacing 
normal bike-tube con- 
struction with a three- 
piece aluminum frame 
and a dual-suspension 
system that takes more 
bumps out of the road 
than any other two- 
wheeler around. Amaz- 
ingly enough, this tech- 
no-logical tour de force 
weighs in at a mere 20 
pounds. (800) 245 3872, 
+1 (814) 623 2626. 


Digitize Yourself 


One day, before booting 
up, you'll need to dress 
up. Datawear is the ulti- 
mate in digital designer 
clothing. Pricier than 
any ordinary designer 
fashion, Datawear is а 
lycra bodysuit wired 
with 96 sensors that 
detect the position of 
your limbs, so that your 
every movement can be 
seen in the matching 
head-mounted display. 
Treat yourself, for only 
US$37,000. After that, 
just sit tight and wait 
until somebody creates 
a virtual world interest- 
ing enough to bother 
with. Virtual Presence 
Ltd: +44 71 253 9699, 
fax +44 71 490 8968. 


Mighty Modem 

The speediest modem 
so far is the new Hayes 
Optima 288 V.fast 
modem, which doubles 
the previous speed 
record of 14.4 thousand 
bits per second (14.4k 
bps) to spew data across 
a phone line at 28.8k 
bps. While 28.8k is great 
for text file transfers 
(make sure your friend 
has a V.fast too), it's still 
too slow to handle a mul- 
timedia data stream. 
US$579. (800) 429 3739, 
*1 (404) 441 1617. 


Wrist-Based Network 


The Receptor Message- 
Watch from Seiko com- 
bines a wristwatch with 
a display pager. For 
starters, it maintains 
accuracy by resynchro- 
nizing with the National 
Bureau of Standards' 
atomic clock more than 
36 times each day. Each 
watch is assigned a 
phone number by Seiko, 
so friends and associates 
can send you phone num- 
bers and short messages 
such as "Call Home" or 
“Call Office,” by using 
their touch-tone keypads. 
In addition, the watch 
can tune in to airborne 
systems that bring you 
information such as 
weather forecasts, win- 
ning lottery numbers, 
and stock market fig- 
ures. Major drawback: 
the watch currently only 
works in Seattle and 
Portland. US$129-$169. 
Monthly service: 
US$13. (800) 456 5600, 
*1(503) 531 3355. 
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Save the Bill of Rights! 


This is a pivotal moment in history. The national security state, with the backing of 
the Clinton-Gore administration, is attempting a stealth strike on our rights. 

If they succeed, we could shortly find ourselves under a government with the auto- 
mated ability to log the time, origin, and recipient of every call and e-mail message, 
to monitor our most private communications, to track our physical whereabouts 
continuously, and to keep better account of our financial transactions than we do - 
all without a warrant. In the stories below, John Perry Barlow and Brock N. Meeks 
discuss the threat. Learn the facts. Then lend your support to help stop the govern- 


ment from extinguishing the Bill of Rights in cyberspace. 


Jackboots on the Infobahn 


Clipper is a last ditch attempt by the 
United States, the last great power 
from the old Industrial Era, to establish 
imperial control over cyberspace. 

By John Perry Barlow 


On January 11, I managed to schmooze myself aboard Air 
Force Two. It was flying out of LA, where its principal pas- 
senger had just outlined his vision of the information super- 
highway to a suited mob of television, show-biz, and cable 
types who fervently hoped to own it one day - if they could 
ever figure out what the hell it was. 

From the standpoint of the Electronic Frontier Founda- 
tion, the speech had been wildly encouraging. The adminis- 
tration’s program, as announced by Vice President Al Gore, 
incorporated many of the concepts of open competition, 
universal access, and deregulated common carriage that 
we'd been pushing for the previous year. 

But he had said nothing about the future of privacy, 
except to cite among the bounties of the NII its ability 
to *help law enforcement agencies thwart criminals 
and terrorists who might use advanced telecommuni- 
cations to commit crimes." 

On the plane I asked Gore what this implied about admin- 
istration policy on cryptography. He became as noncommit- 
tal as a cigar-store Indian. *We'll be making some announce- 
ments.... [ can't tell you anything more? He hurried to the 
front of the plane, leaving me to troubled speculation. 

Despite its fundamental role in assuring privacy, transac- 
tion security, and reliable identity within the NII, the Clin- 
ton administration has not demonstrated an enlightenment 
about cryptography up to par with the rest of its digital vision. 

The Clipper Chip - which threatens to be either the goof- 
iest waste of federal dollars since President Gerald Ford's 
great Swine Flu program or, if actually deployed, a 44» 
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The End Of Privacy 


Did you know there's a working group 
of security agents and telecommuni- 
cations companies designing backdoors 
into the information infrastructure? 

By Brock N. Meeks 


If privacy isn't already the first roadkill along the informa- 
tion superhighway, then it's about to be. 

That's the impression left by a law enforcement panel that 
addressed the administration's Information Infrastructure 
Task Force Working Group on Privacy earlier this year. The 
group was formed to help the administration sort out privacy 
issues, preferably before such issues get paved over in the 
rush to construct the National Information Infrastructure. 

The panel didn't try to finesse the subject. They went right 
for the privacy jugular, saying law enforcement agencies 
wanted to *front load" the NII with trapdoor technologies that 
would allow them easy access to digital conversations. 

But these are tools the *good guys" said would be used 
only to catch the “bad guys.” Honest. We hard-working, law- 
abiding citizens have nothing to fear from these cops selling 
out our privacy rights to make their jobs easier. Nope, we 
can rest easy, knowing that child pornographers, drug traf- 
fickers, and organized crime families will be sufficiently 
thwarted by law enforcement's proposed built-in gadgetry, 
which they want to hang off every telephone and data net- 
work, not to mention fax machine and PBX. 

There's just one small crack in this logic: No law enforce- 
ment agency has yet proven it needs all these digital trap- 
doors. “Right now most law enforcement personnel don't 
have any idea what the NII is" - this according to Assistant 
US Attorney Kent Walker, who appeared on the panel. 


Gore Gives Go Ahead 
In January, Vice President Gore had promised that the 50 » 
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hat we're trying to say here is this is not your father's online 
service. This is GEnie? And if you want to have some real fun, this is where you belong. 

Because no other online service has more cool stuff to do, or more cool people to do it with. 

And there's something new every day. So get on GEnie now. You won't believe your eyeballs. 


Gab, gossip, babble, ask, tell, question, answer, confirm, — 
deny, agree, debate, scream, whisper, say something, — 
say anything. GEnie chat. The one and only. 


Explore strange new galaxies, 
seek out new life and new 
civilizations, or better 
yet, just hang out with 
people like you and 
talk about it. We've 
got RoundTables 
you'll actually 
care about. 
Science Fiction, 
comics, electronics, 
Mac, God, White 
e. m House, motorcycles, 
MIDI, soaps. It's a cool 
world if you know the right people. 
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Over 200,000 files to download. 
Games, graphics, sounds, text 
and then some. If that's not 


enough to keep you busy, you 
need to get out more. 


2 тъ If you're having a problem 
2 N J with your computer, you 
€ سر‎ J can talk with one of our 


experts. And if that 
| doesn't help, just give it 


| T ( | a good swift kick. 


Hey, it could work. 


Kick butt in CyberStrike;" winner of 
Computer Gaming World's 1993 On-line 
Game of the Year Award. Want more butt- 
kicking? Try Air Warrior? or MultiPlayer 
Battle ſech. Less butt-kicking? How 
about GemStone III," the fantasy 
role-playing adventure. No butt-kicking? 
Okay, we'll get back to you. 


p ` Join GEnie? Services now, and we'll give you credit 
against GEnie service charges in an amount up to 
© j whatever you spent on your competitive online 
| © р "d Er service in the entire month of October 1993: And if 
186 : 


you can't bear to part with your old pals, they can 
come, too. Just tell them no pocket protectors. Incidentally, 
this offer will not be repeated. We want new customers. We don't want to go broke. 


t Our prices are insane! Only three 

я bucks an hour in non-prime time. 
= That’s the lowest of all major 
online services. And the 
$8.95 monthly subscription 
fee includes up to four hours 
of non-prime time usage. Just 

7 don't blow it all the first night. 


e» r now and get a free 


GEnie front-end program 
nn icons that are incredibly 
> гр Е a! easy to use. Even if you have no clue what an icon is. 
There's one for Windows and one for Мас“ To get yours, either download once 

уошге on-line, or call 1-800-638-9636 for a free disk. 


Get your motor running, head out on the information highway. 

With access to the Internet, you might discuss anything from 

the global socioeconomic ramifications of protectionist 
trade policies with top economists, 
to the impact of Baywatch with 
top...uh, Baywatchers. 


GEnie. 
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1. Set your communications software for half duplex 

(local echo), at 300, 1200 or 2400 baud. 
2. Dial toll free: 1-800-638-8369 or in Canada 1-800-387-8330. Immediately 
upon connection, enter HHH (Please note: Every time you sign onto GEnie, you 


We've got the 
biggest big-name 
guests on-line. Actors, 
authors, politicians, 
computer gurus. Sorry, 
we can't name names. 
We'd have to deal with 
Legal. We hate that. 


need to enter HHH upon connection.) 

3. At the U#= prompt, enter JOINGENIE then press <RETURN> 

4, At the key code prompt enter А0222 to get this cool offer. 

5. Have a major credit card ready. In the U.S., you may also use your checking 
account number. In Canada, Visa and MasterCard only. 


"Some restrictions apply. Find out what they are before you sign up by calling or logging on to GEnie. Non- 
prime time is 6 p.m. to 8 a.m. local time Mon.-Fri., all day Sat. and Sun. and selected holidays. This offer is 
in lieu of all other offers, and is for new subscribers only. You don't have another service? Call us anyway. 

" Minimum requirements: 386 and Windows 3.1, 4MB RAM. Mac Plus/Classic or higher, 4 MB RAM. 
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4 Barlow, 40 surveillance technology of pro- 
found malignancy - seemed at first an ugly 
legacy of the Reagan-Bush modus operandi. 
“This is going to be our Bay of Pigs,” one Clin- 
ton White House official told me at the time 
Clipper was introduced, referring to the disas- 
trous plan to invade Cuba that Kennedy inherit- 
ed from Eisenhower. 

(Clipper, in case you're just tuning in, is 
an encryption chip that the National Security 
Agency and the FBI hope will someday be in 
every phone and computer in America. It 
scrambles your communications, making 
them unintelligible to all but their intended 
recipients. All, that is, but the government, 
which would hold the “key” to your chip. The 
key would separated into two pieces, held 
in escrow, and only joined with the appro- 
priate “legal authority") 

Of course, trusting the government with your 
privacy is like having a Peeping Tom install 
your window blinds. And, since the folks I’ve 
met in this White House seem like extremely 
smart, conscious freedom-lovers - hell, a lot of 
them are Deadheads - I was sure that after they 
were fully moved in, they'd face down the 
National Security Agency and the FBI, let Clip- 
per die a natural death, and lower the export 
embargo on reliable encryption products. 

Furthermore, the National Institutes of Stan- 
dards and Technology and the National Securi- 
ty Council have been studying both Clipper and 
export embargoes since April. Given that the 
volumes of expert testimony they had collected 
overwhelmingly opposed both, I expected the 
final report would give the administration all 
the support it needed to do the right thing. 

I was wrong. Instead, there would be no 
report. Apparently, they couldn't draft one that 
supported, on the evidence, what they had 
decided to do instead. 


The Other Shoe Drops 
On Friday, February 4, the other jackboot 
dropped. A series of announcements from the 
administration made it clear that cryptography 
would become their very own “Bosnia of 
telecommunications" (as one staffer put it). It 
wasn't just that the old Serbs in the National 
Security Agency and the FBI were still making 
the calls. The alarming new reality was that 
the invertebrates in the White House were only 
too happy to abide by them. Anything to avoid 
appearing soft on drugs or terrorism. 

So, rather than ditching Clipper, they declared 
it a Federal Data Processing Standard, backing 
that up with an immediate government order 
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for 50,000 Clipper devices. They appointed the 
National Institutes of Standards and Technology 
and the Department of Treasury as the “trust- 
ed” third parties that would hold the Clipper 
key pairs. (Treasury, by the way, is also home 
to such trustworthy agencies as the Secret Ser- 
vice and the Bureau of Alcohol, Tobacco, and 
Firearms.) 

They reaffirmed the export embargo on robust 
encryption products, admitting for the first time 
that its purpose was to stifle competition to 
Clipper. And they outlined a very porous set of 
requirements under which the cops might get 
the keys to your chip. (They would not go into 
the procedure by which the National Security 
Agency could get them, though they assured us 
it was sufficient.) Gore later said the policy as 
announced had some “flaws,” but he remained 
committed to its basic premise. 

They even signaled the impending return 
of the dread Digital Telephony, an FBI legisla- 
tive initiative requiring fundamental reengi- 
neering of the information infrastructure; pro- 
viding wiretapping ability to the FBI would 
then become the paramount design priority. 


Invasion of the Body Snatchers 

Actually, by the time the announcements thud- 
ded down, I wasn't surprised by them. I had 
spent several days the previous week in and 
around the White House. 

I felt like I was in another remake of Inva- 
sion of the Body Snatchers. My friends in the 
administration had been transformed. They'd 
been subsumed by the vast mindfield on the 
other side of the security clearance membrane, 
where dwell the monstrous bureaucratic 
organisms that feed on fear. They'd been infect- 
ed by the institutionally paranoid National 
Security Agency's Weltanschauung. 

They used all the telltale phrases. Mike Nel- 
son, the White House point man on the NII, 
told me, *If only I could tell you what I know, 
you'd feel the same way I do.” I told him Га 
been inoculated against that argument during 
Vietnam. (And it does seem to me that if you're 
going to initiate a process that might end free- 
dom in America, you probably need an argu- 
ment that isn't classified.) 

Besides, how does he know what he knows? 
Where does he get his information? Why, the 
National Security Agency, of course. Which, 
given its strong interest in the outcome, seems 
hardly an unimpeachable source. 

However they reached it, Clinton and Gore 
have an astonishingly simple bottom line, to 
which even the future of American liberty and 
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Even put Me 
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Expressway. Can't 
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Yes. Introducing the Canon” IX-4015 Color Scanner. Its remarkable Autoscan feature 
produces professional quality scans in just one step. And with its easy to use 
OFOTO" version 2 software, small footprint, and affordable price, you'll find this 
powerful business tool a pleasure—not a pain. Now, we could load you up with all 
the great technical details, but that might scare you away. Instead, just see the 
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prosperity is secondary: They believe that it 
is their responsibility to eliminate, by what- 
ever means, the possibility that some terrorist 
might get a nuke and use it on, say, the World 
Trade Center. They have been convinced that 
such plots are more likely to ripen to hideous 
fruition behind a shield of encryption. 

The staffers I talked to were unmoved by 
the argument that anyone smart enough to steal 
a nuclear device is probably smart enough to 
use PGP or some other uncompromised crypto 
standard. And never mind that the last people 
who popped a hooter in the World Trade Center 
were able to get it there without using any cryp- 
tography and while under FBI surveillance. 

We are dealing with religion here. Though 
only ten American lives have been lost to ter- 
rorism in the last two years, the primacy of this 
threat has become as much an article of faith 
with these guys as the Catholic conviction that 
human life begins at conception or the Mor- 
mon belief that the Lost Tribe of Israel crossed 
the Atlantic in submarines. 

In the spirit of openness and compromise, 
they invited the Electronic Frontier Foundation 
to submit other solutions to the *problem" of 
the nuclear-enabled terrorist than key escrow 


devices, but they would not admit into discus- 
sion the argument that such a threat might, in 
fact, be some kind of phantasm created by the 
spooks to ensure their lavish budgets into the 
post-Cold War era. 

As to the possibility that good old-fashioned 
investigative techniques might be more valu- 
able in preventing their show-case catastrophe 
(as it was after the fact in finding the alleged 
perpetrators of the last attack on the World 
Trade Center), they just hunkered down and 
said that when wiretaps were necessary, they 
were damned well necessary. 

When I asked about the business that Amer- 
ican companies lose because of their inability 
to export good encryption products, one staffer 
essentially dismissed the market, saying that 
total world trade in crypto goods was still less 
than a billion dollars. (Well, right. Thanks more 
to the diligent efforts of the National Security 
Agency than to dim sales potential.) 

I suggested that a more immediate and costly 
real-world effect of their policies would be to 
reduce national security by isolating American 
commerce, owing to a lack of international 
confidence in the security of our data lines. | 
said that Bruce Sterling’s fictional data-enclaves 


in places like the Turks and Caicos Islands were 
starting to look real-world inevitable. 

They had a couple of answers to this, one 
unsatisfying and the other scary. The unsatisfy- 
ing answer was that the international banking 
community could just go on using DES, which 
still seemed robust enough to them. (DES is the 
old federal Data Encryption Standard, thought 
by most cryptologists to be nearing the end of 
its credibility.) 

More frightening was their willingness to 
counter the data-enclave future with one in 
which no data channels anywhere would be 
secure from examination by one government 
or another. Pointing to other countries that 
were developing their own mandatory stan- 
dards and restrictions regarding cryptography, 
they said words to the effect of, “Hey, it’s not 
like you can’t outlaw the stuff. Look at France.” 

Of course, they have also said repeatedly - 
and for now I believe them - that they have 
absolutely no plans to outlaw non-Clipper 
crypto in the US. But that doesn't mean that 
such plans wouldn’t develop in the presence of 
some pending “emergency.” Then there is that 
White House briefing document, issued at the 
time Clipper was first announced, which 
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asserts that no US citizen *as a matter of right, 
is entitled to an unbreakable commercial 
encryption product." 

Now why, if it’s an ability they have no inten- 
tion of contesting, do they feel compelled to 
declare that it's not a right? Could it be that they 
are preparing us for the laws they'll pass after 
some bearded fanatic has gotten himself a sur- 
plus nuke and used something besides Clipper 
to conceal his plans for it? 

If they are thinking about such an eventuality, 
we should be doing so as well. How will we 
respond? I believe there is a strong, though cur- 
rently untested, argument that outlawing unreg- 
ulated crypto would violate the First Amend- 
ment, which surely protects the manner of our 
speech as clearly as it protects the content. 

But of course the First Amendment is, like 
the rest of the Constitution, only as good as 
the government's willingness to uphold it. And 
they are, as I say, in the mood to protect our 
safety over our liberty. 

This is not a mindframe against which any 
argument is going to be very effective. And it 
appeared that they had already heard and 
rejected every argument I could possibly offer. 

In fact, when I drew what I thought was 


an original comparison between their stand 
against naturally proliferating crypto and the 
folly of King Canute (who placed his throne 
on the beach and commanded the tide to leave 
him dry), my government opposition looked 
pained and said he had heard that one almost 
as often as jokes about roadkill on the infor- 
mation superhighway. 


Hey, l've never been a paranoid 
before. But | am now very ner- 
vous about the government of 


the United States of America. 


I hate to go to war with them. War is always 
nastier among friends. Furthermore, unless 
they've decided to let the National Security 
Agency design the rest of the National Infor- 
mation Infrastructure as well, we need to go 
on working closely with them on a whole 
range of issues like access, competition, work- 
place privacy, common carriage, and intellec- 
tual property. Besides, the proliferation of 
strong crypto will probably happen eventually 


no matter what they do. 

But then again, it might not. In which case, 
we could shortly find ourselves under a gov- 
ernment that would have the automated ability 
to log the time, origin, and recipient of every 
call we made, could track our physical where- 
abouts continuously, could keep better account 
of our financial transactions than we do, and 
all without a court-ordered warrant. Talk about 
crime prevention! 

Worse, under some vaguely defined and sure- 
ly mutable *legal authority," they also would 
be able to listen to our calls and read our e-mail 
without having to do any backyard rewiring. 
They wouldn't need any permission at all to 
monitor overseas calls. 

If there's going to be a fight, l'd rather it be 
with this government than the one we'd likely 
face on that hard day. 

Hey, I’ve never been a paranoid before. It has 
always seemed to me that most governments 
are too incompetent to keep a good plot strung 
together all the way from coffee break to quit- 
ting time. But I am now very nervous about the 
government of the United States of America. 

Because Bill 'n' Al, whatever their other new- 
paradigm virtues, have allowed the old-para- 


68HC05 


The Director. 


The Home Theatre's impressive performance comes from a Motorola 68HC05 microcontroller. It not 
only controls the basic functions; it also incorporates the first on-chip Closed Captioning decoder in the 
industry. From televisions to computers, products powered by Motorola are fast becoming a way of life. 
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digm trogs of the Guardian Class to define as 
their highest duty the defense of America against 
an enemy that exists primarily in the imagi- 
nation - and is therefore capable of anything. 

To assure absolute safety against such an 
enemy, there is no limit to the liberties we will 
eventually be asked to sacrifice. And, with a 
Clipper Chip in every phone, there will certainly 
be no technical limit on their ability to enforce 
those sacrifices. 

In his Los Angeles speech, Gore called the 
development of the NII “a revolution.” And it 
is a revolutionary war we are engaged in here. 
Clipper is a last ditch attempt by the United 
States, the last great power from the old Indus- 
trial Era, to establish imperial control over 
cyberspace. If they win, the most liberating 
development in the history of humankind 
could become, instead, the surveillance sys- 
tem that will monitor our grandchildren’s 
morality. We can be better ancestors than that. 


John Perry Barlow (barlow@eff. org) is co- 
founder and Vice-Chairman of the Electronic 
Frontier Foundation, a group which defends 
liberty, both in Cyberspace and the Physical 
World. He has three daughters. 


What You Can Do 


Get Congress to Lift the 
Crypto Embargo 

The administration is trying to impose Clipper on 

us by manipulating market forces. By purchasing 
massive numbers of Clipper devices, they intend to 
induce an economy of scale which will make the 
devices cheap while the export embargo renders all 
competition either expensive or nonexistent. 

We have to use the market to fight back. While it’s 
unlikely that they'll back down on Clipper deploy- 
ment, the Electronic Frontier Foundation believes 
that with sufficient public involvement, we can get 
Congress to eliminate the export embargo. 


Rep. Maria Cantwell, D-Washington, has a bill (H.R. 


3627) before the Economic Policy, Trade, and Envi- 
ronment Subcommittee of the House Committee on 
Foreign Affairs that would do exactly that. She will 
need a lot of help from the public. They may not care 
much about your privacy in DC, but they still care 
about your vote. 

Please signal your support of H.R. 3627, either by 
writing her directly or e-mailing her at cantwell@ 
eff.org. Messages sent to that address will be printed 


X 


out and delivered to her office. In the subject header 
of your message, please include the words “support 
HR 3627.” In the body of your message, express your 
reasons for supporting the bill. You may also express 
your sentiments to Rep. Lee Hamilton, D-Indiana, 
the House Committee on Foreign Affairs chair, by e- 
mailing hamiltonGeff.org. 

Furthermore, since there is nothing quite as 
powerful as a letter from a constituent, you should 
check the following list of subcommittee and com- 
mittee members to see if your congressional repre- 
sentative is among them. If so, please copy them 
your letter to Rep. Cantwell. 

Economic Policy, Trade, 

and Environment Subcommittee: 

Democrats: Sam Gejdenson (Chair), Connecticut; 
James Oberstar, Minnesota; Cynthia McKinney, 
Georgia; Maria Cantwell, Washington; Eric Fingerhut, 
Ohio; Albert R. Wynn, Maryland; Harry Johnston, 
Florida; Eliot Engel, New York; Charles Schumer, 

New York. 

Republicans: Toby Roth (ranking), Wisconsin; Donald 
Manzullo, Illinois; Doug Bereuter, Nebraska; Jan 
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The Optical Drive. 


The Sony Magneto Optical Disk Drive makes a sizeable contribution to the media 
world by storing huge amounts of data in a small amount of space—and transferring 
volumes of information in milliseconds. 
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Meyers, Kansas; Cass Ballenger, North Carolina; Dana 
Rohrabacher, California. 

House Committee on Foreign Affairs: 

Democrats: Lee Hamilton (Chair), Indiana; Tom Lantos, 
California; Robert Torricelli, New Jersey; Howard 
Berman, California; Gary Ackerman, New York; Eni 
Faleomavaega, American Samoa; Matthew Martinez, 
California; Robert Borski, Pennsylvania; Donal Payne, 
New Jersey; Robert Andrews, New Jersey; Robert 
Menendez, New Jersey; Sherrod Brown, Ohio; Alcee 
Hastings, Florida; Peter Deutsch, Florida; Don Edwards, 
California; Frank McCloskey, Indiana; Thomas Sawyer, 
Ohio; Luis Gutiérrez, Illinois. 

Republicans: Benjamin Gilman (ranking), New York; 
William Goodling, Pennsylvania; Jim Leach, lowa; 
Olympia Snowe, Maine; Henry Hyde, Illinois; Christo- 
pher Smith, New Jersey; Dan Burton, Indiana; Elton 
Gallegly, California; Ileana Ros-Lehtinen, Florida; 
David Levy, New York; Lincoln Diaz-Balart, Florida; 

Ed Royce, California. 


Boycott Clipper Devices and the 
Companies Which Make Them 

Don't buy anything with a Clipper Chip in it. Don't buy 
any product from a company that manufactures devices 
with Big Brother inside. It is likely that the government 


will ask you to use Clipper for communications with the 
IRS or when doing business with federal agencies. They 
cannot require you to do so. Just say no. 


Learn About Encryption and Explain 
the Issues to Your Unwired Friends 

The administration is banking on the likelihood that 
this stuff is too technically obscure to agitate anyone 
but nerds like us. Prove them wrong by patiently 
explaining what's going on to all the people you know 
who have never touched a computer and glaze over 
at the mention of words like “cryptography.” 

Maybe you glaze over yourself. Don't. It's not that 
hard. For some hands-on experience, download a 
copy of PGP — Pretty Good Privacy — a shareware 
encryption engine which uses the robust RSA encryp- 
tion algorithm. And learn to use it. 


Get Your Company to Think About 
Embedding Real Cryptography 

in its Products 

If you work for a company that makes software, com- 
puter hardware, or any kind of communications 
device, work from within to get them to incorporate 
RSA or some other strong encryption scheme into 
their products. If they say that they are afraid to vio- 


late the export embargo, ask them to consider manu- 
facturing such products overseas and importing them 
back into the United States. There appears to be no 
law against that. Yet. 

You might also lobby your company to join the 
Digital Privacy and Security Working Group, a coalition 
of companies and public interest groups - including 
IBM, Apple, Sun, Microsoft, and, interestingly, Clipper 
phone manufacturer AT&T — that is working to get the 
embargo lifted. 


Enlist! 

Self-serving as it sounds coming from me, you can do 
a lot to help by becoming a member of one of these 
organizations. In addition to giving you access to the 
latest information on this subject, every additional 
member strengthens our credibility with Congress. 
Join the Electronic Frontier Foundation by e- 
mailing membershipGeff.org. 

Join Computer Professionals for Social Responsi- 
bility by e-mailing cpsr.info@cpsr.org. Also, CPSR 
is organizing a protest, to which you can lend your 
support by sending e-mail to clipper.petition@cpsr.org 
with “I oppose Clipper" in the message body. 
Ftp/gopher/ WAIS to cpsr.org /cpsr/privacy/crypto/ 
clipper for more info. m m m 
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The optical disk drives high-speed read/write mechanism is directed by Motorola's 
lightning-fast DSP56001 chip. From disk drives to cameras, products powered by Motorola 
are fast becoming a way of life. 
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4 Meeks, 40 White House would work to ensure 
that the NII would “help law enforcement agen- 
cies thwart criminals and terrorists who might 
use advanced telecommunications to commit 
crimes? Panel members representing the Justice 
Department, FBI, and US Attorney's office said 
they had taken his promise as a tacit approval of 
their proposals to push for digital wiretap access 
and government-mandated encryption policies. 

Gore buried those remarks deep in a speech 
he made in Los Angeles in which he fleshed out 
how the administration planned to rewrite the 
rules for communications in a new, perhaps 
more enlightened age. 

Notwithstanding that it fell on reporters' deaf 
ears, Gore dropped a bombshell. Forget Ross 
Perot's NAFTA-inspired “giant sucking sound.” 
This was the dull “thump” of Law Enforcement 
running over the privacy rights of the American 
public at the on-ramp to the information super- 
highway. The real crime is that the collision 
barely dented the damn fender. 

Walker blithely referred to this cunning, 
calculated move to install interception tech- 
nologies all along the information superhigh- 
way as “proactive” law enforcement policy. 
Designing these technologies into future net- 
works, which include all telephone systems, 
would ensure that law enforcement organiza- 
tions *have the same capabilities [they] enjoy 
right now,” Walker said. 

For today's wiretap operations, the Feds must 
get a court to approve their request, after supply- 
ing enough evidence to warrant one. But Walker 
seemed to be lobbying for the opposite. Giving 
the Feds the ability to listen in first and give jus- 
tification later amounts to “no big difference,” he 
said. Besides, “it would save time and money.” 

And Walker promised that law enforcement 
would only use this power against evil, never 
abusing it. “Frankly, I don’t see the empirical 
evidence that law enforcement agencies have 
abused [wiretap authority],” he said. With a 
straight face. 


It's Us vs. Them 
For Walker, privacy issues weighed against law- 
enforcement needs is a black-and-white, or 
rather good-guys-versus-bad-guys, issue. For 
example, he said, the rapid rise of private (read: 
not government-controlled) encryption tech- 
nologies didn’t mean law enforcement would 
have to work harder. On the contrary, “it only 
means we'll catch fewer criminals,” he said. 
But if law enforcement is merely concerned 
with the task of “just putting the bad guys in 
jail,” as James Settle, head of the FBI’s National 
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Computer Crime Squad insists, then why are we 
seeing a sudden move by government intelli- 
gence agencies into areas they have historically 
shied from? Because law enforcement agencies 
know their window of opportunity for asserting 
their influence is open right now, right at the 
time the government is about to make a funda- 
mental shift in how it deals with privacy issues 
within the networks that make up the NII, said 
David Sobel, general counsel for Computer 
Professionals for Social Responsibility, who also 
addressed the Working Group on Privacy. 

“Because of law enforcement's concerns 
(regarding digital technologies), we're seeing 
an unprecedented involvement by federal sec- 
urity agencies in the domestic law enforcement 
activities," Sobel said, adding that, for the first 
time in history, the National Security Agency 
“is now deeply involved in the design of the pub- 
lic telecommunications network." 

Go ahead. Read it again. 

Sobel backs up his claims with hundreds of 
pages of previously classified memos and reports 
obtained under the Freedom of Information Act. 
The involvement of the National Security 
Agency in the design of our telephone networks 
is, Sobel believes, a violation of federal statutes. 

Sobel is also concerned that the public might 
soon be looking down the throat of a classified 
telecommunications standard. Another move he 
calls *unprecedented" is that - if the National 
Security Agency, the FBI, and other law enforce- 
ment organizations have their way - the design 
of the national telecommunications network will 
end up classified and withheld from the public. 

Sobel is dead on target with his warnings. 

The telecommunications industry and the FBI 
have set up an ad hoc working group to see if a 
technical fix for digital wiretapping can be found 
to make the bureau happy. That way, legislation 
doesn't need to be passed that might mandate 
such FBI access and stick the Baby Bells with 
the full cost of reengineering their networks. 

The industry-FBI group was formed during a 
March 1992 meeting at the FBI's Quantico, 
Virginia, facilities, according to previously clas- 
sified FBI documents released under the Free- 
dom of Information Act. The group was only 
formalized late last year, under the auspices of 
the Alliance for Telecommunications Industry 
Solutions. The joint group operates under the 
innocuous-sounding name of the Electronic 
Communications Service Provider Committee. 

The committee meets monthly, pursuing a 
technological *solution" to the FBI's request for 
putting a trapdoor into digital switches, allowing 
agents easy access to phone conversations. To 


Ho 


date, no industry solution has been found for the 
digital-wiretap problem, according to Kenneth 
Raymond, a Nynex telephone company engineer 
and the industry co-chairman of the group. 

Oh, there’s also a small, but nagging prob- 
lem: The FBI hasn’t provided concrete proof 
that such solutions are needed, Raymond said. 
Sobel, of Computer Professionals for Social 
Responsibility, raised this same point during 
the panel discussion. 

The telecommunications industry is “trying to 
evaluate just what is the nature of the [digital- 
access] problem and how we can best solve it in 
some reasonable way that is consistent with cost 
and demand,” Raymond said. One solution might 
be to write digital wiretap access into future 
switch specifications, he said. A confidential FBI 
cost analysis document estimates that would 
cost $300 million. But government and industry 
sources say the actual cost of implementation 
will quickly escalate to $1 billion. Who pays for 
that? You guessed it. The ratepayers. 

If and when the industry does find that solu- 
tion, do you think the FBI will put out a press 
release to tell us about it? “I doubt it very much,” 
said FBI agent Barry Smith of the Bureau’s 
Congressional Affairs office. “It will be done 
quietly, with no media fanfare.” 

Underscoring Sobel’s warnings was the little- 
noticed move by the Commerce Department to 
establish the Federal Wireless Policy Committee. 
The work of this seemingly benign committee 
will be “invaluable” as the administration evalu- 
ates key issues in wireless communications 
with the NII, said Larry Irving, administrator of 
the National Telecommunications Information 
Agency. But the devil is in the details. The policy 
committee’s Standards and Requirements group 
is headed by Richard Dean, a National Security 
Agency official. And the Security and Privacy 
group is to be chaired by Raymond Kammer of 
the National Institute of Standards and Technol- 
ogy. Kammer's organization, of course, is knee- 
deep responsible for the government's Clipper 
Chip encryption scheme. 

The FBI’s Settle is also adamant about trap- 
door specifications being written into any blue- 
prints for the National Information Infrastruc- 
ture. But there’s a catch. Settle calls these “secu- 
rity measures,” because they'll give his office a 
better chance at “catching bad guys.” He wants 
all networks “to be required to install some 
kind of standard for security.” And who’s writ- 
ing those standards? You guessed it: the Nation- 
al Security Agency, with input from the FBI 
and other assorted spook agencies. 

Settle defends these standards: “The best we 
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have going for us is Ша the criminal element 
hasn't yet figured out how to use encryption and 
networks in general. When they do, we'll be in 
trouble. We want to stay ahead of the curve.” 

In the meantime, his division has to hustle. 
The FBI currently has only 25 *Net literate" 
personnel, Settle admitted. *Most of these were 
recruited two years ago,” he said. Most have 
computer science degrees and were systems 
administrators at one time, he said. 

You think that's funny? Hell, the Net is still 
a small community, relatively speaking. One of 
your friends is probably an FBI Net snitch, 
working for Settle. Don't laugh. 


Don't Look, Your Privacy Is Showing 

The law enforcement establishment doesn't 
think you really know what you expect when it 
comes to privacy. 

Assistant US Attorney Walker said: “If you 
ask the public, ‘Is privacy more important than 
catching criminals?’ They'll tell you, No.“ 

Are you getting this? If the FBI gets its way, 
the entire next generation of communications 
networks - from your hand-held *call anywhere 
phone,” to your personal digital assistant, like 
Apple's Newton - will come with wiretap capa- 
bility pre-installed. 

Because of views like Walker's, the Electron- 
ic Communications Privacy Act *needs to be 
broader," said Mike Godwin, legal counsel for 
the Electronic Frontier Foundation. The act 
protects transmitted data, but it also needs to 
protect stored data, he said. ^A person's expec- 
tation of privacy doesn't end when they store 
something on a hard disk.” 

But Walker brushed Godwin aside, saying, 
“It’s easy to get caught up in the rhetoric that 
privacy is the be-all and end-all.” 

Do you have an expectation of privacy for 
things you store on your hard disk, in your own 
home? Walker said that idea is up for debate: 
“Part of this working group is to establish what 
is a reasonable expectation of privacy" 

That's right. Toss everything you knew or 
thought you knew about privacy out the window 
as you cruise down the fast lane of the informa- 
tion superhighway. Why? Because for people 
like Walker, those guardians of justice, “there 
has to be a balance between privacy needs and 
law enforcement needs to catch criminals.” 

Balance, yes. Total abrogation of my rights? 
Fat chance. m m m 


Brock N. Meeks (brock@well.sf.ca.us) is a 
reporter for Communications Daily, a Washing- 
ton, DC-based trade publication. 
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match wits in a game, network on 
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around the world, and much more. 
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So what's Sueann Ambron cooking up in the Media Kitchen? 


Ambron not only 


coined the dreaded 
“M-word,” as founder 
of Apple’s seminal 
(and now defunct) 
Multimedia Lab, 

she also practically 
invented the concept. 
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The Mother of Multimedia 


By Rochelle Garner 


6 ueann Ambron surprises. First there's her appear- 
ance: With her short-gray hair, piercing brown eyes, 
and Talbot's-style clothing, she looks more like the head 
of the local Jaycees than one of the world's most influen- 
tial shapers of multimedia and interactive communica- 
tion. And at 49, she's older than the ponytailed populace 
that makes up 
most of Silicon 
Valley's major 
industry. 
That's surpris- 
ing. But what 
startles on 
first acquain- 
tance is 
Ambron's 
overwhelming 
mom-ness. She 
practically 
radiates a 
humane 
warmth that's 
jolting in an 
industry prone 
to social dys- 
function. 

In this case, 
first impressions speak volumes. *More than anything, I 
think Sueann is a nurturer of visionaries,” says Brenda 
Laurel of Interval Research, who has worked with 
Ambron through the years. “She tries to give people a 
place to pursue their dreams and a context in which they 
might become realities. And she always has a clear-eyed 
smile and a new set of possibilities." 

By all accounts, that's Ambron - the soothing parent 
who inspires her children to stretch. And it doesn't matter 
if those children are her own, or the people who report to 
her, or the multimedia products that arose from her 
imagination. And while Ambron might balk at the title, 
many in the computer industry are quick to call her the 
“mother of multimedia.” After all, she not only coined the 
dreaded “M-word,” as founder of Apple’s seminal (and 
now defunct) Multimedia Lab, she also practically invent- 
ed the concept. 

“Everyone at Apple wanted to call the technology 
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‘hypermedia,” explains Ambron. “But I knew teachers 
wouldn't feel comfortable about ‘hyper’ anything. So T 
suggested ‘multimedia,’ because I knew teachers would 
be more comfortable with that word.” 

Today, as head of Paramount Technology Group’s 
Media Kitchen in San Francisco, she is charged with 
turning the concept of multimedia into an honest-to-God 
reality that will filter into the nation’s homes. The interac- 
tive technology she is shaping today will become prod- 
ucts tomorrow for Paramount’s television, movie, and 
publishing operations. Finally, multimedia is coming of 
age - and Ambron’s efforts will help PDA-toting tourists 
find the best restaurants, lead couch potatoes to CDs and 
concert tickets, and let remote-control junkies surf the 
forthcoming superchannel. In the process, Ambron is 
delving into her own history - as an educator, as a devel- 
oper of nascent technology, and as a business veteran - to 
forge new forms of electronic communication. 

"The demands of interactive television require a new 
kind of person who merges knowledge of the computer 
industry with an understanding of the entertainment 
business," says Vincent Grosso who, as project director 
for AT&T Interactive TV, is working extensively with 
Ambron on her interactive TV projects. “Sueann has those 
special qualities, and they are very rare. With them, she 
has an extraordinary ability to innovate.” 

She's always had an eye for new possibilities. Way back 
in 1975 (after picking up her PhD from Columbia Teach- 
ers College, in New York), she began teaching in the rela- 
tively new field of human development at Stanford Uni- 
versity. While there, she became fascinated by the work 
going on at nearby Xerox PARC. It was the research cen- 
ter's golden age - pursuing the new fields of artificial 
intelligence, computer interface design, and semiotics 
(conveying ideas through icons). *Since I was interested 
in how people learn, I began exploring how people make 
use of computers, which really were not easy [to use] in 
those days,” says Ambron. Big understatement, and 
Ambron found herself in demand as a consultant in that 
area. One such client: now-defunct Quadrus, which 
wanted her help designing software for nuclear power 
plants after the Three Mile Island fiasco. “That consulting 
drew me into industry," Ambron says. 

Time for a history lesson here. It's the late 70s, and two 
guys named Steve are still playing around in a garage, 
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Xerox has recently released the groundbreak- 
ing Alto, and games kingpin Atari is the 
hotbed of research into the technologies that 
Apple will eventually call its own. 

Ambron joined Atari, heading the group 
responsible for crafting education products. 
While there, she worked with Laurel, Keith 
Schaefer (her current boss at Paramount), 
Steve Arnold (of Lucasfilm), and Alan Kay 
(Apple Fellow and professional visionary). 
“It was a hotbed of work, with great 
resources, great ideas, and great people,” 
says Ambron. “In those days I really had to 
justify my work because I had three babies, 
whom I breast-fed for eighteen months.” 
And just how did she handle the seemingly 
conflicting responsibilities? “I was an earth 
mother, so kept a crib in my office,” she 
explains. “I was part of the generation that 
said you could have it all. And I went for it 
all. It never occurred to me that you could 
have a work life and a family life, but that 
the two would be separate. | always had my 
babies with me.” Talk about credibility for 


work on educational products! 


Case in point: During her tenure, Atari's 
engineers decided the education market 
needed, er, robots. (Lord only knows why the 
market needed robots, but it did.) And just to 
prove that engineers don't always consider 
form when they design function, these robots 
looked like big, hulking tanks. “So I asked my 
kids what they would want from a robot. And 
they wanted something they could jump rope 
with, or that would hold their hand - some- 
thing more like a companion than a tank," 
says Ambron. 

Mom made sure the engineers rethought 
the prototype's design. (Unfortunately, Atari 
dropped the project before a second proto- 
type could be built.) But what's key here is 
the way she pushed people to rethink their 
assumptions. *Sueann gets people around 
her to be playful with ideas, so that the col- 
lective mindset leads to new things," says 
Kathleen Wilson, who once worked with 
Ambron at Atari and now serves as a produc- 
er/designer in the Media Kitchen. *I wouldn't 
call her a visionary. l've worked with vision- 
aries - like Alan Kay - and it feels different. 


Visionaries come in with big ideas, and 
inspire others to have big ideas. Sueann pulls 
the big ideas out of people. You could say she 
presses the ‘start’ button.” 

Ambron left Atari to join Apple in 1982, 
after a year's stint at a Palo Alto startup, 
Human Engineering Software. 

Those were the days when Apple really 
was an insanely great place to work. Apple 
placed a greater premium on creativity - and 
conducted itself more like a playground for 
the mind and less like a business - than prac- 
tically any other company in the Valley. It 
was Ambron’s job to head up software devel- 
opment for the relatively new Apple II. *We 
did everything from educational products to 
productivity to entertainment software," says 
Ambron. “Apple Works was one of my most 
successful products.” And she adds: “Those 
were the days when I tried to convince Apple 
to switch to the software business.” 

Apple didn't spurn its hardware business. 
But in 1987 it did go through one of its too- 
numerous-to-count reorganizations. Once 
again, Ambron found herself in charge of 
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new product development - this time as 


founder of Apple's Multimedia Lab. It was her 


lot to jump-start an entirely new technology 
that, the people at Apple hoped, would prove 
as successful in creating a new market for the 
Macintosh as desktop publishing had been. 
"That's my specialty - being on the edge of 
taking something commercial," says Ambron. 
On the edge, for sure. Here they were, 
building prototypes that somehow took exist- 
ing movies and allowed users to manipulate 
and view whole clips in whatever order they 
felt like - and the Cupertino company had 
not a single video engineer. So Ambron did 
what every instigator of creativity before and 
since has done: She reached out to others 
possessing a complementary creative spark. 
Those partners were about 60 miles up High- 
way 101, nestled amid tall redwoods (Lucas- 
film); and 5,000 miles away in Washington, 
DC - three blocks from the White House (the 
National Geographic Society) and in a red 
brick castle on the Mall (the Smithsonian 
Institute). From Lucasfilm came an enor- 
mous breadth and depth of production skills. 


The National Geographic Society and the 
Smithsonian each provided a wealth of con- 
tent (photographs, movies, and illustrations) 
and knowledge of the natural sciences. The 
Multimedia Lab added computer expertise. 
Together, they stirred the digital pot to bring 
forth such landmark videodisc products as 
Geographic Television (for middle school 
classrooms), the Visual Almanac, and Life 
Story. All broke new ground with interface 

n and the merging of son et lumière in 
a way users could control. 

There's one other element these products 
shared: At introduction, not one was intend- 
ed for the commercial marketplace. At least 
one (Geographic Television) was given away 
to schools as a way to ratchet up students’ 
interest in geography. And while giving away 
expensive toys is all well and good for the 
nonprofit National Geographic Society, it 
probably wasn't the best use of Apple's work- 
force. Last year, it shut down its multimedia 
think tank. 

Last year, Ambron joined her old 


colleague, Keith Schaefer, at Paramount 


v ы 


Technology Group. Once again, she is in the 
business of transforming big thoughts into 
tangible products - but with a decided differ- 
ence. *We created the Media Kitchen to part- 
ner with other Paramount companies - such 
as Paramount Television, Paramount Publish- 
ing, and Mc 


son Square Garden," says 


Schaefer, the group's president. *It's our job 
to push the envelope of multimedia develop- 
ment, and to assume the risks so our operat- 
ing units don't have to. And it's our job to 
devise products that will almost immediately 
become a new business or a new source of 
profit for Paramount.” 

In other words, the Media Kitchen is no 
R&D boutique, like that of Apple or even 
Xerox PARC. 
intended to make Paramount a more nimble 


Its advanced prototypes are 


entertainment force than its rivals - in pub- 
lishing, in theme parks, in television, and in 
the movies. But the Media Kitchen has a fine- 
ly honed edge in its efforts, and that edge is 
content. From Star Trek, to a vast movie and 
television library, to Frommer's travel guides, 
Paramount owns the images and the words. 
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And the Media Kitchen has access to that 
content. What's more, the Paramount compa- 
nies boast state-of-the-art production capa- 
bilities and top-line talent in the form of pro- 
duction staff and book editors. The Media 
Kitchen works with them, too. And when 
Paramount doesn't have the resources it 
needs, Ambron reaches out to technology 
partners, like AT&T and GeoWorks, to pro- 
duce the prototypes that will turn into profit. 

So what's cooking in the Media Kitchen? 
For one, there's the prototype Paramount 
Publishing asked Ambron's group to devise 
for Frommer's travel guides, from Prentice 
Hall Travel. Using the Tandy/Casio Zoomer 
as the delivery vehicle, the Media Kitchen 
worked with GeoWorks to create a working 
prototype. The Kitchen scanned in one of the 
books, reformatted it so all related informa- 
tion would fit on one Zoomer-size screen, 
and created new maps and icons. Voilà: a 
traveling companion that Prentice Hall likes 
so much, it is now taking over the project. 

Then there's interactive television, for 
which the Media Kitchen has all burners 
firing. In New York, Paramount owns Madi- 
son Square Garden, a local sports channel, 
the New York Knicks, and the New York 
Rangers. What better use of these riches 
than to create an interactive sports desk? 
“We want to know what people are willing to 
pay for," says Kathleen Wilson, a producer/ 
designer on the project. *So with our proto- 
type, users can watch one game live and 
intercut with a recorded game. They can also 
find out scores, hear interviews with players 
and coaches, and listen to game analyses - all 
on demand.” 

Sound appealing? Well there's another pro- 
totype, for now called “Entertainment 
Tonight Presents..." It will let couch potatoes 
play games across the vast television 
network, buy music CDs, and order tickets for 
Janet Jackson's latest concert (after viewing a 
schematic of available seats and price ranges) 
- all with a press of the remote control. 

To cope with the expected glut of the 500- 
channel future, The Media Kitchen's Enter- 
tainment Tonight Companion could help 
make channel surfing a breeze. Using intelli- 
gent agents that remember past viewing 
selections, this interactive melding of sound 
and video will suggest upcoming programs 
you might want to watch. 


He 


Many of these television projects were 
developed with AT&T - continuing Ambron's 
practice of making outsiders part of the team. 
“We can't afford to let new technology wash 
over us, which is why we try to work with a 
partner that's also in the early stages of 
developing hardware, software, or delivery 
technologies,” she explains. “In fact, the stage 
is so early that we, as a content company, can 
influence what features they put in. Hopeful- 
ly, what develops is a much better product for 
that collaboration." 

Ambron has done her damnedest to make 
sure her side can add its creative spark to any 
collaboration. The mother in her made sure 
her staff has the benefit of wide-open spaces, 
high ceilings, and comfy mauve chairs 
arranged in a conversation pit. The result: 
collaboration and brainstorming. And for its 
palette, Ambron’s staff has its own interactivi- 
ty lab for testing prototypes on focus groups, 
and one impressive production studio. *The 
Media Kitchen is about invention, creation, 
and coming up with new products and busi- 
nesses," she says. *But it's hard to put in one 
place all the art, the sound, and the produc- 
tion capabilities you need for that. Think of 
the space a songwriter needs to write a song. 
That's what I’ve tried to create here for our 
type of work.” 

Her staff seems to appreciate her efforts. 
And her. “Sueann Ambron is absolutely the 
best boss I’ve ever had,” says Nicholas Iuppa, 
a producer/designer for the Media Kitchen. 
And he’s had a lot of bosses, having worked at 
Hewlett-Packard, Apple, Kodak, and Bank of 
America, among others. “It’s not unusual to 
get her okay on a proposal, but with the con- 
dition that I make sure I’m stretching the 
envelope. She never plays it safe.” 

And that’s the point. The Media Kitchen’s 
raison d’étre is to be at the edge of the new. 
Naturally, not every prototype or pilot will 
make it to production. Those that do will be 
transformed faster than you can say “profit 
and loss” into a product we can buy, prod, 
and play with. And they’ll get here through 
hard work, an open mind, and Ambron’s 
generous use of TLC - for her colleagues 
and for their ideas. m m m 


Rochelle Garner (0005547625 @mcimail.com) 
is a freelance writer and editor who lives and 
works in the San Francisco Bay area. 
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Coco's Channel 


Coco Conn started SIGKids because 


The goal is not "one 


child, one comput- 
er," but a recog- 
nition that technol- 
ogy can be used to 
create challenging 
learning models for 
students. 


schools are even worse than she remembered. 


By Connie Guglielmo 


Е" Ше past twenty years, SIGGRAPH has been it- Ше 
place to see the next thing in digital graphics, anima- 
tion, imaging, simulation, and audio technology. But more 
than just a place to play with hardware and software, 
SIGGRAPH is the magnet that draws an international 
gathering of the best and brightest and provides them 
with a setting to show off their work. The best and bright- 
est, though, had to 
be 16 and over. No 
kids allowed. That 
is, until Coco Conn 
entered the picture. 

A Los Angeles- 
based video produc- 
er and parent, Conn 
convinced SIG- 
GRAPH organizers 
two years ago to 
sponsor SIGKids, a 
show within the 
show. Her idea: Give 
kids a forum where 
they can display the 
interactive applica- 
tions, video projects, 
graphics, and ani- 
mations they create 
with help from their 
teachers and men- 
tors in the digital 
community. 

The kids could 
then demonstrate 
their work to SIGGRAPH attendees, including - not coinci- 
dentally, adds Conn - the many teachers and school 
administrators who journeyed to the conference to figure 
out how technology might be used to enhance classrooms. 
*We always just talk about what would be great to have in 
schools," said Conn, who with her husband, Peter, founded 
Homer & Associates, a video production company that has 


produced music videos for artists including Peter Gabriel, , 


Stevie Wonder, and Tom Waits. “So I said to SIGGRAPH, 
‘Why don’t we bring kids together and show educators how 
they can bring technology into the classroom in more inno- 
vative ways?” 
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More importantly, Conn believed that kids should 
have a presence at a premiere computer event. “These 
are the kids that have to live in the social spaces, in the 
virtual worlds, that we are designing right now. Kids 
should become the architects of these spaces; they 
should ask questions and be involved in that design.” 

That SIGGRAPH went for her ideas was a recognition 
of the experience that Conn has gained over the past sev- 
en years working as an advocate for technology and edu- 
cational reform. But what led Conn, a tall, dark, and 
attractive woman with more than a passing resemblance 
to actress Sigourney Weaver, to do more than talk about 
kids and educational reform? Pure self-interest, said 
Conn, at least at first. 

As the mother of two girls, now 9 and 11, Conn became 
“alarmed” while investigating schools for her daughters. 
"They seemed even worse than I remembered,” she said 
seriously, gazing around the brightly decorated, Spanish- 
style home she shares with her family and several chick- 
ens in a quiet, tree-lined section of the Hollywood hills. A 
life-size portrait of her daughters graces the wall a few 
feet from where we sit. 

"Because I knew the only way to make things better for 
them was to take a personal interest, | made a conscious 
decision about seven years ago to quit working in produc- 
tion and get involved in education.” 

That technology would play an important part in her 
reform efforts seemed a foregone conclusion. Homer & 
Associates, begun in 1977, specialized in computer 
graphics, and the firm developed many computer sys- 
tems - a few ahead of their time, said Conn - to meet 
its own needs, including a computer paint system and 
custom optical printers and film recorders. It was while 
she was exploring computer graphics technology that 
Conn began attending SIGGRAPH shows and became a 
member of the local chapter. It was her commitment to 
her children, though, that turned her into an activist: 

In 1987, Conn sponsored her first event for kids, a com- 
puter fair in which only fourth- to eighth-grade students 
were allowed to make presentations. That year, she also 
chaired her first panel at SIGGRAPH. Called SIGKids, 
the panel featured five programmers, all junior high and 
high school students. 

These early efforts put her in contact with local teach- 
ers and parents who also saw the role that technology 
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could play in education. In 1987, she earned 
the volunteer of the year award from the 
Open Magnet School in Los Angeles, Apple 
Computer’s test site for educational technol- 
ogies developed by Apple Fellow Alan Kay. 

In subsequent years, Conn attended and 
participated in computer shows, educational 
workshops, and even math conferences; in 
1992, for instance, she gave a panel at the 
CUE (Computer Using Educators) Confer- 
ence called *How to Use a Video Camera to 
see Mathematics? She also found time to 
serve as chair of the Los Angeles chapter of 
SIGGRAPH, as well as editor and publisher 
of its newsletter Dimensions. 

These volunteer efforts broadened her 
contacts, putting her in touch with teachers 
and parents across the country also trying to 
incorporate new technologies - from comput- 
ers to video cameras - into the classroom. 
Although she saw many innovative uses of 
technology at individual schools, Conn found 
that educators, parents, and kids toiled with- 
out the benefit of collaboration among their 
peers, a way of life for her Hollywood com- 
munity of filmmakers and producers. *You 
don't make a movie without first putting a lot 
of thought behind it. You need to develop a 
story, create storyboards, edit. You need a 
large group of people with lots of expertise, 
and a lot of dialogue going on where every- 
one can contribute and then go off and do 
whatever it is they know how to do,” Conn 
says. “It’s a lot of collaboration. | wondered 
early on if that model would the right one to 
bring into the classroom.” 

Deciding to use the Hollywood-style col- 
laborative model as the basis for SIGKids, 
Conn set out to form collaborative relation- 
ships between schools and businesses. 
About nine months before the first SIGKids 
show in Chicago in 1992, Conn visited high 
schools in the Chicago area, searching for 
teachers and students doing innovative pro- 
jects with art and technology. She contacted 
companies - including Amiga, AutoDesk, 
Apple, IBM, Commodore, Lego Dacta, and 
Sony - and encouraged them to sponsor men- 
torship programs with local schools and to 
donate equipment. 

At its launch, the SIGKids '92 Learning 
Lab and Art Show was spread out over five 
rooms. It offered to about 50 students, rang- 
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ing in age from 11 to 17, a chance to partici- 
pate in hands-on workshops using video and 
computer equipment. Amiga, for instance, 
set up an "Arts Corner" on site where kids 
designed, animated, and created a clip, with 
a sound track, that later aired on the Nick- 
elodeon cable network. And via a video 
phone hookup, students based at Rowland 
High School in Los Angeles were the stars of 
an animation workshop broadcast to SIG- 
Kids attendees. 

SIGKids also showcased 20 projects that 
students had created prior to the show, 
including a plotter constructed out of Lego 
bricks by students from Shrewsbury High 
School in Massachusetts. There were also a 
few kids who had heard about SIGKids and 
just showed up, Conn said, including 8-year- 
old Andrew Hayward from Stoughton, Wis- 
consin, who demonstrated the virtual worlds 
he had created on his computer and passed 
out copies of a virtual reality newsletter he 
publishes with his father called *Andrew's 
VEE-AR Club.” 

At SIGKids '95 in Anaheim, California, 
more than 30 projects were featured; compa- 
nies such as Silicon Graphics, Inc. and Walt 
Disney Imagineering had signed on, and 
kids, from their SIGKids base of operations 
on the show floor, were receiving text, video, 
and audio files daily from kids across the 
country via Internet. Those files were incor- 
porated into presentations and video that the 
kids worked on during the week-long confer- 
ence. But it's the collaborative environment 
that SIGKids offers and the computer savvy 
shown by the kids she meets that most 
excites Conn. 

À letter she wrote to those who partici- 
pated in SIGKids '95 tells the story of an 11- 
year-old boy she met during the show: “I 
asked one of the younger students which 
area he would like to work at. Was he an 
animator? Would he like to work at one of 
the telecom areas? What was his expertise? 
He said, ‘I don't draw. I don't do animation. 
I’m into rendering and lighting’ It's amazing 
to me that this young kid already knows 
what he's interested in doing with the com- 
puter, that he's into rendering and not draw- 
ing," adds Conn. “It’s wonderful to be able to 
watch him work in a collaborative environ- 
ment like SIGKids, where he knows he can 
go off and do his own thing and some other 


kids will take care of the drawing and ani- 
mating, and that it will all come together into 
a final piece.” 

SIGKids '94, to be held as part of the SIG- 
GRAPH conference in Orlando, Florida, July 
24-29, promises to be an even bigger deal. It 
is being organized by Nancy Ingle, a high 
school teacher and longtime technology 
advocate, who convinced SIGGRAPH to 
allow SIGKids to be a *mini-SIGGRAPH for 
kids.” About 100 kids per day, ranging in age 
from 8 to 18, will be able to sign up for con- 
ference sessions, workshops, and tours of 
local computer graphics-oriented sites, 
including Disney and Universal Studios. In 
addition to the SIGKids Art Show, Ingle is 
also helping organize a kids’ animation festi- 
val and plans to have kids create an audio- 
visual newsletter on site at the show. 

Stepping aside as chair of the SIGKids '94 
committee and letting someone else run the 
event was difficult for Conn - *It's hard to 
let go" - but something else caught her 
interest. Conn has been working since 
August on a project called CitySpace, a vir- 
tual city built using images, text, sounds, 
and models sent by kids across the Internet. 
Launched at SIGKids '95, CitySpace has 
more than 200 teachers, mentors, parents, 
and kids helping to construct elements of 
the city. Her goal with CitySpace, as with 
SIGKids, is to show teachers, school ad- 
ministrators, the business community, and 
even kids the role that technology can play 
in changing the educational system and 
enhancing the learning experience. 

The goal, adds Conn, is not *one child, one 
computer," but a recognition that technology 
can be used to create challenging and stimu- 
lating learning models for students. In that 
way, computers are just a means to an end. 
*My job is not to teach kids or teachers how 
to use computers. My job is to showcase good 
teachers, good learning, and innovative uses 
of computers,” Conn said. “In the process, I’m 
making the world a safer place for nerds.” 
The nerds of tomorrow. 

For more information on SIGKids ’94, call 
+1 (407) 649 8955 or send e-mail to 
sigkids.s94(0siggraph.org.m m m 


Connie Guglielmo (connie.g@applelink.apple 
.com) is a San Francisco based writer. She 
wrote *Man With a Plan" for Wired 1.6. 
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The development 
and deployment 
of a new weapons 


system is rarely 
based solely on 
issues of safety and 
human concern. 
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Hard-Nosed Cops? 


Crime in the age of intelligent machines 


By Gareth Branwyn 


he police officer slowly, cautiously approaches the 

entrance to the besieged apartment. After getting his 
bearings, he charges through an already-opened front 
door. Scanning the living room, he makes his way to the 
back bedroom, into which he knows murder suspect 
Craig Smith has retreated after five long hours of a stand- 
off. Opening the bedroom’s closet door, he finds the sus- 
pect burrowed under a pile of laundry. Without fear or 
hesitation, he plunges his arm into the mound of clothes, 
exposing Smith. 
As the bewildered 
suspect tries to 
grab the clothing 
back, the officer 
fires his weapon, 
blasting a shotgun 
out of Smith's hand 
and disorienting 
him long enough 
for more officers to 
rush in and wrestle 
him into handcuffs. 
The tense ordeal is 
over. As an ambu- 
lance is called to 
take the wounded 
man to the hos- 
pital, and as police, 
the press, and 
frightened tenants 
scurry about, the 
arresting officer moves unceremoniously out of the build- 
ing and up a ramp into his custom-made berth in the 
back of a van marked “Hazardous Materials Unit.” 

The “police officer" in this case is not one person but 
two human operators and a rather crude 480-pound 
robot dubbed the *Remote Mobile Investigator" (RMI). 
The arrest occurred on September 2, 1995, in Prince 
George's County, Maryland. Earlier in the day, Smith, 22, 
allegedly killed his girlfriend and raped another woman. 
After police had exhausted all other options for routing 
Smith from the building, they decided to borrow the local 
fire department's RMI-9 unit, a remote-controlled vehi- 
cle designed for handling hazardous waste and assisting 
firefighters. At a safe distance outside the apartment, a 
police captain and a robot tech used the RMI as their 
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eyes, and finally as their fists, using a high-powered 
water cannon to clobber Smith. 

While this is not the first time a robot has been used 
in such a standoff, it is among only a handful of such 
occurrences in recent years. But the success of this case 
and the press it received worldwide beg a number of 
questions. How prevalent will robotic arrests become 
as more police departments have access to this technol- 
ogy? Will increasingly lethal weapons be mounted on 
“robot cops?” Will autonomous robots with AI brains 
ever be given decision-making powers? What is the likely 
future of the robots that The Washington Times labeled, 
with eerie enthusiasm, *inhuman colleagues" in US 
law enforcement? 

The word robot was first used in 1920 by Czech author 
Karel Capek, who derived it from robota, a Czech word 
meaning serf or slave. When Capek's play about the 
dehumanization of man, R.U.R. (Rossum s Universal Ro- 
bots), was translated into English, the word robot quickly 
gained currency. Isaac Asimov’s “Runaround,” a short 
story published in Astounding Science Fiction in 1942, 
introduced the word robotics as well as Asimov's Three 
Laws of Robotics, which have since become part of scien- 
tific folklore. The first law - “a robot may not injure a 
human being, or through inaction, allow a human being 
to come to harm" - is clearly open for review in light of 
current events. 

Kevin Dowling, a project scientist at Carnegie Mellon 
University's Robotics Institute, thinks the press attention 
in the Maryland case stems primarily from its appeal as 
a human interest story. He does, however, anticipate a 
marked increase in similar use of robots in law enforce- 
ment. “In some ways it makes perfect sense... using 
robots in situations like this. It's definitely cost effective 
from a human-life point of view. You're getting police 
officers out of harm’s way, allowing them to make more 
intelligent decisions without endangering themselves. 
It’s also cost effective from a training point of view. You 
need fewer officers trained in handling highly lethal situ- 
ations.” But aren’t there downsides to this? “Sure, just as 
distance from the danger can be a plus, it’s also a draw- 
back, limiting one’s information about a situa-tion. Being 
on the other end of a tethered or remote-controlled robot 
narrows one's focus. Police officers have had training 
and experience using all their senses and reflexes. Inter- 
acting through a robot carves away a lot of that sophis- 
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tication and is akin to having blinders on.” 
Dowling also cautions that as robots 
become more common in law enforcement 
and security, “clear lines of command will 
be critical, especially if the robots have 
weapons capabilities.” 

This need for clarity in the chain of com- 
mand is underscored by Joe Berry, vice pres- 
ident of marketing at Cybermotion, one of 
the few manufacturers in the world that sells 
commercial autonomous robots for safety 
and security applications. Berry, a career 
military man and former chief of military 
police, sees a big future for both remote-con- 
trolled and autonomous mobile robots, but 
he is concerned about these robots carrying 
weapons. “We need to make clear decisions 
about the use of systems that could maim or 
kill a person. At Cybermotion, we're not inter- 
ested in getting into that type of work. Now, 
in terms of equipping a unit with tear gas or 
some other incapacitating gas, that's some- 
thing we would consider, but only under 
strict legal review. We're a peace-loving com- 
pany,” he adds. Berry cites other applications 
for autonomous robots, such as sentry duty 
and *loss prevention" at military installa- 
tions, perimeter guards in prisons, and infor- 
mation-gathering agents in hostage situa- 
tions. “A robot could kill the lights in a build- 
ing, and then, using infrared vision, assess 
the situation, locate all the humans, and relay 
that information to the police outside.” 

“So far, the development of law enforce- 
ment robotics has been entirely in the area of 
bomb disposal," says Hans Moravec, author 
of the popular and controversial Mind Chil- 
dren: The Future of Robot and Human Intelli- 
gence. “Many international hot spots such as 
Northern Ireland and Israel have them, as 
well as a number of US police departments, 
like the NYPD. These are tethered or remote- 
controlled systems. Some of them have 
mounted shotguns that are used to blow out 
the windows of cars. A small crane on the 
robot then lowers an explosive charge that 
detonates the bomb. They are not yet sophis- 
ticated enough to defuse bombs. They'll need 
multifingered hands for that.” He stops to 
rattle off the name and number of the compa- 
ny working on these hands, and then contin- 
ues. “Autonomous mobile robots are not used 
in law enforcement, but they are gaining 
popularity as security robots...which are 
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really more like roving burglar alarms.” 
Moravec is not terribly optimistic about 
the immediate future of sophisticated robots 
in law enforcement, not because he has 
objections to their use, but because he doesn't 
think there's enough of a market for them to 
drive down the price. He anticipates that it 
will be more than a decade before the use 
of robots with any decision-making capabili- 
ties becomes an issue for debate. Moravec 
predicts that the first big market for “smart” 
autonomous robots will be for commercial 
and domestic cleaning. *This will drive com- 
ponent development in the next decade or 
so,” he predicts. “There will be no serious 
use of any type of sophisticated robots in 
law enforcement until then. There are high 
costs in significantly increasing the human 
bandwidth - the fidelity of remote telepres- 
ence, for instance.” Moravec estimates that 
within ten years, a system offering VR telep- 
resence control of a robotic cop could be 
available. Does he have problems with the 
idea of cops making arrests from within 
such a virtual environment? “I think there 


are more problems with cops in the field 
than there will be with robots... under these 
life and death situations. For one thing, the 
entire session will be recorded, so there will 
be greater accountability. Violence occurs 
through loss of control. Not having officers’ 
lives in jeopardy will allow them to maintain 
their cool.” Without reservation, Moravec 
concludes, “For them, it will be like playing 
a video game.” 

This video game mentality strikes a raw 
nerve in Manuel De Landa. In 1992, De 
Landa published War in the Age of Intel- 
ligent Machines, a book which, among other 
things, explores the tendency of military 
command-and-control decisions to migrate 
from humans to their so-called “smart” 
machines. De Landa is concerned about the 
increasing use of AI and other advanced 
technologies designed to remove humans 
from the decision-making loop. Seeing many 
similarities between military command struc- 
tures and their domestic police counterparts, 
De Landa is quick to shoot down the seem- 
ingly cut-and-dried “it’s safer for our boys in 


the field" defense of a robocop future. 

*While I can see a good point in getting 
police out of harm's way, there is usually 
a political component to these arguments. 
The development and deployment of a new 
weapons system is rarely based solely on 
issues of safety and human concern," says 
De Landa. Asked how this specifically applies 
to a case against robocops, he replies, “It 
becomes a way of further distancing the 
cop from the suspect. It is difficult to hit or 
shoot another human being. It is easier if 
you have a teleoperated mechanical pros- 
thesis doing it for you. There would be a 
desensitization here that l'd be concerned 
with." He goes on to cite examples of 
municipal police departments already hav- 
ing too much distance from the communi- 
ties they serve, such as living in a suburban 
belt, commuting to the inner city, and not 
understanding the language and culture of 
the people in those communities. 

De Landa also maintains that too often we 
don’t notice an encroaching new technology 
like this until it’s too late for an open critical 
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assessment. “We need to be careful about 
crossing the threshold of a new technology, 
especially a destructive one, without being 
clear on what we're doing and why. We need 
to ask ourselves if we want to cross that 
threshold, or if the momentum is already too 
great, how we might divert it. There is a ten- 
dency for these predatory technologies to 
gain a momentum of their own. It's very dis- 
tressing to me that there hasn't been more 
public discussion on this.” 

And what do cops think of an increasing 
robotics presence on the force? Captain Jim 
Terracciano of the Prince George's County 
police department has no doubt that this 
technology can have a positive impact on 
law enforcement. He is, however, concerned 
when any technology is thought of as a 
replacement for human officers. It is his 
hope that technologies like this be used only 
in the context of more *community-orient- 
ed" law enforcement. *We can't afford to lose 
the human bond, especially in an increas- 
ingly high-tech environment. If we lose that, 


we lose everything...and then we have a 


sci-fi future like in RoboCop” 

Just as Capek’s play R.U.R. reflected peo- 
ple's fears about the advent of automation 
and post-WWI feelings of alienation, the 1987 
sci-fi film AoboCop played to the '80s hyste- 
ria over runaway drug abuse and an overall 
corrosion of law and order. It was part of a 
recurring fantasy of heroic vigilantism - of 
lone individuals who see justice in clear 
black-and-white terms and can restore it by 
ignoring the current legal system, crippled 
as itis by corruption, indifference, and 
shades of gray. 

RoboCop was hyped as *the future of law 
Its tragic main character is a 
police officer who, after being blown to bits 
by cookie-cutter bad guys, is reanimated by 
police scientists as a cyborg, “part man, part 
machine, all cop.” After he is programmed 
to "serve the public trust, uphold the law, 


enforcement.” 


and protect the innocent,” he is set loose on 
the streets of a future Detroit to “stop every 
sleazeball he encounters.” In a near future, 
where criminals rape and pillage at will, 


this high-tech knight in shining armor, his 


humanity conveniently deleted, is offered 
as a reasonable solution to the problem. 
While RoboCop is obviously fiction and an 
extrapolation from current anxieties, it is 
tempting to compare it with the prospect of 
real police having autonomous robots walk 
their beats, teleoperating arrests, and hunt- 
ing down suspects as if they were “playing a 
video game.” Is there really that much func- 
tional difference between the science fiction 
of a cyborg cop, his flesh physically fused to 
a machine, and the distinct scientific possi- 
bility of a robot law enforcer distantly con- 
trolled by a human operator? 

If Moravec is correct in his projection that 
these types of robots could be available for 
police use in a decade, shouldn’t we as a soci- 
ety start discussing the desirability of such a 
development? Or is it time to start working 
on a rewrite of Asimov's first law? m m m 
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ASCII Is Too Intimate 


You're a newcomer to the Internet, but you've learned the 
basics. So here you are, floating along in cyberspace, dropping 
the occasional bon mot or learned exposition into Usenet 
discussions and jetstreaming e-mail through T3 backbones. 
Suddenly, you jump back from your monitor with adrenalin 
nausea and the irrational sense that your eyebrows have been 
singed. You've been flamed! 

Not to worry. Flaming (typically defined as the posting of 
e-mail or public messages intended to insult or provoke) is an 
occupational hazard of the Net. Mere text, they'll tell you, is too 
narrow a communications medium for human beings - it 
doesn't carry body language or emotional nuance - so misun- 
derstandings are all too probable. 

Sometimes they'll even go further: When the information 
superhighways are all built, they say, and we're able to transmit 
live, full-motion video to each other, we will enter a Golden Age 
of Telepresence, and online misunderstandings will evaporate. 

m here to tell you they're wrong. Wake up, online bel- 
letrists everywhere - the Golden Age is already here, and 
flames are the proof. The problem is not that ASCII is too 
restricted a medium - the problem, if anything, is that text says 
too much, and that the medium is too intimate! Flames are the 
friction born of minds rubbing too closely together. 

Think about it for a minute. If you're face to face with some- 
one, you're exposed to countless things over which the other 
person may have no conscious control - hair color, say, or facial 
expressions. But when you're reading someone's posted ASCII 
message, everything you see is a product of that person's 
mind. The problem of flaming is not that we don't understand 
each other. It's that we understand each other all too well. 
We're mainlining each other's thoughts. 

Before | became a lawyer, | was a graduate student of litera- 
ture. It's hard to read many classics of English literature without 
being overcome by language's capability to express emotional 
states, complex ideas, sensory experience, humor. Text is 
almost telepathic in its power. Want to experience the 
thoughts of a truly alien mind? Try reading some Emily Dickin- 
son! You'll learn more about her soul in an hour's reading than 
you would in a week of video conferencing. 

So you can imagine what | thought when | first read longtime 
Usenetter Chuq Von Rospach's advice to new users about the 
"need" for smileys. "Without the voice inflections and body 
language of personal communications," Von Rospach wrote 
back in 1984, "it is easy for a remark meant to be funny to be 
misinterpreted. Subtle humor tends to get lost, so take steps to 
make sure that people realize you are trying to be funny. The 
Net has developed a symbol called the smiley face. It looks like 
this :-) and points out sections of articles with humorous intent. 
No matter how broad the humor or satire, it is safer to remind 
people that you are being funny." 

Safer? Tell that to S.J. Perelman, bub! Or Cynthia Heimell Or 
Dave Barry, for Christ's sake! You don't see any of those folks 


using so-called "smileys." And, in fact, sometimes smileys are 
used to obscure meaning rather than to reveal it. Neal Stephen- 
son, who wrote an essay about the use of smileys for The New 
Republic a few months back, told me, "After | wrote the smiley 
piece I started noticing that people would say something inten- 
tionally obnoxious and then tack a smiley on at the end. They 
weren't afraid of being misunderstood - they were afraid of 
being correctly understood." Just so. 

But flames aren't the only proof of ASCII's uncanny power. 
Just talk to any couple that's ever fallen in love online. In, uh, 
"face-to-face mode," these two people might never have bro- 
ken the ice. But online they revealed their deepest secrets to 
each other, and each discovered a kindred spirit. Even the 
often-disappointing first meetings of would-be online lovers 
tell you something of the power of text - it's those face-to-face 
distractions (his weight problem, say, or her acne) that prevent 
the union of those who otherwise might be soulmates. 

This problem of too much sensory bandwidth is not a new 
one. Says John Schwartz, a WELL user who writes on science 
and technology issues for The Washington Post: "That's part of 
the reason that filmmakers like Woody Allen or Steven Spiel- 
berg shoot movies in black and white. When you narrow the 
bandwidth, you focus the message." 

Electronic Frontier Foundation co-founder John Barlow heard 
a different take on this old problem during a demonstration of a 
video-conferencing system. Feeling oddly disappointed by 
what he saw, Barlow asked the system's project director what 
was missing. The problem, said the director, a native of India, is 
that the system cannot transmit "prana." That is, it cannot trans- 
mit that almost mystical sense of life force or presence that one 
wants in a true meeting of minds. 

The problem, | submit, is that video is constantly reminding 
you that it is video - sophisticated TV viewers of the late 20th 
century have learned not to take video seriously, and to appraise 
it more for production values than for content. We no longer 
expect TV to tell us the truth - we expect it to entertain us. So 
when we see bosses or co-workers on video, earnestly trying to 
work through a meeting agenda, we can't help thinking that, 
well, this Show ought to end after thirteen weeks. 

The language of Shakespeare, in contrast, admits no impedi- 
ment to the marriage of true minds. It's no accident that users 
of the WELL tend to think of themselves as a "virtual communi- 
ty"- many of them feel more truly connected to each other 
than they do to their next-door neighbors. When I lost a major 
part of my household to fire, including my library, countless 
fellow WELLbeings pitched in and sent me replacement vol- 
umes - a few books were more valuable than the ones I'd lost. 
I'm inclined to think they did this because they had a sense 
that they "knew" me from my postings. | wasn't a stranger, 
but, rather, a familiar person who happened to be in trouble. 
Yet the WELL is decidedly low-tech as far as user interfaces go; 
almost all communications there are in plain ol' ASCII. 
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It'5 a measure of how efficient ASCII is that one has been 
able for years to punt text versions of whole novels, Howards 
End, for example, or The Remains of the Day - across the Net, 
and it's a rare novel that requires more than a standard floppy 
disk of storage. Yet it will be a long time before we can ship the 
movie versions of those books around so easily. 

Of course, not everyone who uses text online is a Forster or 
an Ishiguro. But even the poorest writers manage to invest 
something of their souls in what they send out to the Net - it's 
not the kind of claim you can easily make about video. 

So, you can see why I’m somewhat skeptical about the won- 
ders of the new broadband information highway that we've all 
begun reflexively to demand. As a practical matter, everyday 
folks prefer technologies like the camcorder, which allow you 


to just point and shoot, to technologies like desktop publish- 
ing, which require serious work if you're going to be any good 
at them. When everyone can send a memo or love letter in full- 
motion video, why take the trouble to learn to write well? 

On the other hand, the inevitable irrelevancies and distrac- 
tions that video will introduce into everyday communications 
may mean fewer flames and more online peace. By distracting 
Net users from the irritating presence of other minds, video 
will have a placating effect it'll be a digital Valium. And then, 
perhaps, the world of ASCII communications will become a 
preserve for the edgy exchanges of tense text maniacs. 


Mike Godwin (godwin@eff.org) is the legal counsel to the Elec- 
tronic Frontier Foundation. 


Robert Steele 


Is National Intelligence an Oxymoron? 


In the Age of Information, the traditional concept of "national 
intelligence" (spies, satellites, secrets) can either be relegated to 
the tarpits where old mammoths die, or it can be reinvented to 
adapt to the realities of an era in which everyone is a producer 
and a consumer of "intelligence." 

Director of Central Intelligence James R. Woolsey has given 
no indication that he is aware of the enormity of his responsi- 
bilities. He has failed to challenge and discipline his staff, a staff 
comprised mostly of brain-dead bureaucrats who are not really 
experienced. As one wag put it, they do not have 30 years' 
experience, but rather one year's experience repeated 30 
times. In the Age of Information, only those nations will survive 
and prosper that empower all their citizens with the kind of 
"intelligence" (what the private sector calls decision support) 
that one of them - the President - now receives at a cost of 
roughly US$28 billion a year. 

God bless Al Gore and the National Information Infrastruc- 
ture, but sadly, both are "all connectivity and no content." The 
US does not have a national knowledge strategy, and there is 
no one in Washington with any clue as to how to devise one. 

But a revolution is finally taking shape in the form of draft 
legislation that would require the President of the United States 
to submit annually to Congress a National Knowledge Strategy, 
just as he now must submit a National Security Strategy. A 
national knowledge strategy is essential to national security 
and to national competitiveness. The proposed legislation has 
two major elements and five supporting elements. 

The major elements: 1) Someone within the federal govern- 
ment must be responsible for nurturing citizen access to intel- 
ligence. A chief information officer of the United States of 
America is appointed for this purpose. 2) It is not possible to 
centralize information management. The only way to nurture 
knowledge is to support a distributed approach to knowledge. 

The proposed legislation tackles these two points. It estab- 
lishes a "Decentral" Intelligence Agency that provides a way to 
master the flood of multimedia, multilingual, multichannel 
information collected, analyzed, and disseminated by millions 
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of autonomous sources each day. In brief, the federal govern- 
ment must empower all of its people to gain access to the kind 
of distributed intelligence that is impossible to create within a 
single "Central" Intelligence Agency. The supporting elements 
of this new vision include connectivity, content, and coordina- 
tion, among others. Connectivity is well along, because it is a 
tangible "thing" that most bureaucrats and private-sector 
profiteers can understand. The Center for Civic Networking, a 
Washington, DC-based nonprofit organization, has done a 
good job of ensuring that the concept of universal access has 
been fully integrated into the NII blueprints, but the other four 
elements have been completely overlooked by the Clinton 
administration. As Noam Chomsky points out, we citizens 
must instruct our government in the basic truths of the Age 

of Information. 

Content is the key to national security and national competi- 
tiveness. The national information continuum consists of nine 
major sectors of society that both produce and consume infor- 
mation: grades K-12, universities, libraries, businesses, private 
investigators and information brokers, media, government, 
defense, and intelligence. Right now there are curtains between 
sectors, curtains between institutions within those sectors, and 
curtains between individuals within those institutions. Our 
highest priority as a nation should be to break down these 
barriers. More importantly, we must make available to each 
citizen the richest possible information commons. 

National intelligence is the empowerment of the individual 
citizen. With the passing of the Cold War the national intelli- 
gence community as it once existed has lost its mandate and its 
mystique. In the Information Age, national intelligence will either 
be put in the service of the citizen and in the context of private 
sector information capabilities that are unclassified, or it will be 
slowly and painfully eliminated from the budget of the nation. 


Robert Steele (steeler@well.sf.ca.us) is an eighteen-year veteran 
of the intelligence community with experience in clandestine 
and technical collection, production, and policy. 
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DO NOT ENTER THIS CONTEST IF YOU WANT 
HOME SHOPPING, ENCYCLOPEDIAS, AND VIDEO 
GAMES TO DEFINE THE INFORMATION 
SUPERHIGHWAY. 


The personal computer is more than 15 years old. At first it 
was a number cruncher, then a word processor. It has evolved 
into a crucial tool for filmakers, writers, musicians, animators, 

photographers and graphic designers. As the artistic community 
becomes more familiar and intrigued with the available 
technology, we are witnessing the 
birth of a new genre; works created 
on computers and more 
importantly, for the computer. We 
are seeking work for a new time 


and in a new context. 
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Objective: To support creative people using computers for original 
works. Deadline: Postmark June 30, 1994 Entry Requirements: 
Digital Works, ANY LENGTH ANY FORMAT ANY SUBJECT. 
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In Russia, everything that was frozen solid during 5° years of 
ing blown apart in a devastating whirlwind. 
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Meanwhile, over at the Exhibition of Economic Achievements complex, 
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of the giant statue of Lenin outside the Lushniki 
Sportkomplex, one site of the abortive Moscow Olym- 
pics of 1980. Around me is a milling, frenetic crowd of 
125,000 people. The Olympics are long gone, and the 
grounds of the stadium have become a monster capitalist flea market. 

Moscow's current apparatchiks are planning to bury the mummy of 
Lenin in his hometown beside his mother, but they're missing a good 
bet. They could attach rotors to Lenin's head and feet, and he'd generate 
a Chernobyl's-worth of power for the new Russia as he spins there in 
his grave. 

This is a raw, street-level garage sale for a city of ten million people. 
The Sportkomplex is a pickpocket's paradise, and if there's any order in 
the acres-wide chaos of buyers and sellers, it's not being enforced by 
head-shaking Moscow police. 

People say that queues in Russia are now a thing of the past. But the 
queues aren't really gone at all; they've just mutated. Those famous long 
lines of Russian shoppers still wend through the Lushniki, but move at 
high speed, and with little control. The mob of street vendors, doing deals 
from fold-up card tables and cheap, portable luggage trolleys, are awash 
in high-speed torrents of shoppers, endless writhing lines of shuffling, 
staggering Russians. The queues are moving briskly past the goods, just a 
hair away from mob stampede. 

The Moscow city cops stay well outside the tall iron gates of the stadi- 
um compound, backed up by their scary colleagues from OMON, the 
capital's elite anti-insurgency troops. The OMON troopers travel in 
camou-clad squads with submachine guns slung over their backs, but 
they don't enter the compound either. There are no fire safety codes at the 
Lushniki Sportkomplex. There is no provision made for a safe evacua- 
tion. Worse yet, there are a lot of open fires around, where Azerbaijanis - 
muffled to the eyeballs are roasting skewers of lamb shashlik. 


The weather is well below freezing. The direly overtaxed public urinals 


of the Sportkomplex are leaking wrist-thick stalactites of frozen sewage. 

In Moscow, they always sand the streets after a snow; but today they're 
not using sand, they're using giant truckfuls of powdery gray dirt. The 
result is a sticky, ochre-gray half-frozen muck that clings to boots and 
migrates wherever human feet travel. The filth is all over the Sportkom- 
plex, spattering people's trouser cuffs and coat hems, dripping off the 
wheels of the groaning hand trolleys. 

The bigger dealers are inside the stadium building, in the cavernous 
area under the stadium seats, where the arctic wind is cut and it's 
warmer. Here the crowd of shoppers is thicker, the goods more choice. 
There are glossy leather jackets on makeshift metal racks two stories 
high; there are patterned nylons and bright-red lingerie and glossy wall 
posters of bikini-clad starlets and leering heavy-metal bands. There are 
toilet seats, wristwatches, nightgowns, fiber-tipped pens, plastic packs of 
coat hangers. Women in white mink sample perfumes with grim deter- 
mination, clinging to their places at the table while repeatedly jostled and 
elbowed by hundreds of passersby. Hustlers thumb rifle-thick, multicol- 
ored wads of hyperinflated Yeltsin rubles, standing their ground behind 
tables piled with dress shirts, lipsticks, and switchblades. - 

I search hard as I stumble past in the thick of the crush, but I don't see 
a single item for sale in Lushniki that is actually made in Russia. 

Out behind the stadium, far from the madding crowd, there are Wood- 


Bruce Sterling (bruces@well.sfca.us) is author of four science fiction 
novels, the nonfiction work The Hacker Crackdown, and co-author with 
William Gibson of The Difference Engine. 


ts December 4, 1993, and I’m standing on the pedestal _ 


stock-size trash heaps of packaging from Italy, Finland, Spain, Germany. 
Weary merchandisers warm frozen hands over blazing trash barrels 
crammed with Western crates and cartons. | 

It's a consumer orgy of Western mall junk - the triumph of the 
Invaders from Mars Bars. 

Outside the Sportkomplex, the frenzy doesn't stop; it just mutates 
again. There are kiosks everywhere now, Yeltsin's concession to the 
unstoppable explosion of street dealing. The kiosks officially started in 
1991, and now they are all over Moscow, in fungal profusion, like bread 
mold. Prefabricated plastic stores about the size and shape of Yankee 
garden sheds, the kiosks perch on the pavement of Moscow hawking 
Coca-Cola and Hershey bars and Marlboros, as if trying to jump-start the 
moribund Russian economy with massive doses of nicotine, caffeine, and 
white sugar. Kiosk hustlers also sell magazines and perfumes and con- 
doms and innumerable imported liquors, and pirated pop music and 
videos and Sony Walkmans and blank tapes and religious icons. 

The icons are the genuinely strange part. Icon kiosks have shiny little 
onion domes topped by the gilded Orthodox cross. They sell holy relics. 
They do brisk business. The Church is back. Everything from before 1917 
is back: Czarist cookbooks, Ше double-headed Romanov eagle, even The 
Protocols of the Elders of Zion - a Czarist secret police forgery, now a hot 
seller among Mother Russia’s flourishing antisemites. Yeltsin’s major 
contribution to the architecture of Red Square has been to rebuild an 
Orthodox church that Stalin bulldozed; the church has been restored 
with a fanatic attention to detail, and it sits next to the GUM store with 
the look of a giant cast Christmas toy just broken out of the 
shrink wrap. 

The dead walk again in баа the pale Christ has emerged from His 
tomb and made His peace with the capitalist money lenders. 


ill Gates, the Napoleon of software, has sent a 
brave squad of fifteen to invade Russia. 
The furniture and settings of the Microsoft 
offices on Leningradsky Prospekt look like any off- 
f the-shelf branch office in any business park in 


America. It takes time to recognize the true scale of Microsoft's victory 


over the local. entropy. Study Moscow for a couple of weeks and then 
return to Microsoft HQ: You'll find yourself living a minor miracle. The 
ceiling lights are bright yet soothing, and every single one of them works! 
It's quiet inside, with genuine acoustic tiling unmarked by scars, cracks, or 
long brown stains from a leaking roof! The desks are ergonomic, and none 
of them wobble! The chairs are clean and don't squeak, and there are none 
of Moscow's omnipresent giant rusty padlocks in sight - just a small, dis- 
creet, card-swipe security box neatly mounted in the office doorframe. 

The carpet is filthy from the booted tread of Moscow's ochre-gray 
paste, but no office anywhere is an island. Gates's inventive and deter- 
mined Microsoft Russia staffers will get themselves a steam vacuum 
soon, if there's such a thing to be found in Moscow; failing that, they'll 
medevac one in from Helsinki. 

From November 29 to December 2, the Microsoft Windows Expo took 
place in Pavilion Four in the Exhibition of Economic Achievements com- 
plex, in north Moscow, off the Mira Prospekt. For decades, this locale was 
an obligatory tourist spot, a hypertrophied Potemkin village where the 


regime tried to convince the West that Communism would bury it in 


streamlined scientific-socialist mass production. 

Into this anachronism, Microsoft Russia and Expo co-sponsor PC Mag- 
azine Russian Edition have introduced their carnival of computers to an 
audience that must include some of the magazine's enthusiastic readers. 
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(Wider in scope than its American associate, PC Magazine Russian Edi- 
tion publishes 75,000 copies an issue; most of those are read by at least a 
dozen people each, in Russia's intense, hand-to-hand, informal networks.) 

The Expo has turned the Gagarin room in the famous Cosmos Hall into 
a techno dance club. Today the CCCP is every bit as dead as the Pharoah 
Akhenaton. Its next of kin, the weak and sickly CIS, is a kindly fiction 
nobody believes in. There is no “Commonwealth of Independent States.” 
Even the “Russian Federation" is eight-tenths pretense. The reality is 
Russia - a beleaguered ethnic nation whose members were both victims 
and perpetrators of one of history's grandest failures - the only major 
power in the world that is entirely surrounded by more or less hostile 
former communist states. And today, the loudest boasts of economic 
achievement coming out of Pavilion Four are coming from Microsoft's 
Bill Gates. 

The vista out the icy front doorsteps of Pavilion Four is dominated by 
an epic construction in socialist-realist statuary. World famous, it is 
known as “The Worker and the Kolkhozina,” a kolkhozina being a female 
collective farm laborer. The dual statues are 24 meters tall and weigh 75 
metric tons. The work was erected in the depth of the Great Terror - in 
1957 - a grisly year in which Stalin annihilated three million of his fellow 
citizens. The brawny Worker hefts his hammer overhead, while the bux- 
om Kolkhozina gamely waves her sickle beside him; the two are poised to 
take a decisive leap off their three-story stone pedestal, to tumble head- 
long into empty air. 

Having wandered through the 45 booths staffed by 62 exhibitors at the 
Windows Expo, my companion and I decide on a closer look at the giant 
statues outside. That companion is Valery Ponomarioff, a longhaired, 
chain-smoking 17-year-old Einstürzende Neubauten freak and trilingual 
Moscow State U. philosophy major. I met Valery at the Windows Expo. 
Valery likes computers. 

There's a door at the rear of Ше monument’s base. The door had a lock 
once, but the lock has been kicked out, and the door itself has a rust- 
eaten hole through it half the size of a manhole cover. 

The wretched door shrieks open as if affixed to the House of Usher. 
Inside, the base of the giant monument is a hollow three-story cavity, 
unlit and entirely unfurnished, with walls of badly mortared, crumbling 
brick. It looks like a junkie's shooting parlor, with chest-high heaps of 
mortar dust and splayed-out, urine-soaked cardboard boxes where bums 
have been seeking shelter from the snow. 

“Smells like teen spirit,” comments Valery wryly, his accented English 
echoing inside the tomblike brick. He's a hip kid, young Mr. Ponomarioff; 
in his tartan shirt, beat-up boots, and trailing duster overcoat, he's visual- 
ly indistinguishable from a Seattle grunge-rocker. 

Two tall flights of narrow iron rungs lead up inside the brick founda- 
tion to the foot of the statues proper. These rungs are eaten-away with 
rust and lack a safety rail, so naturally we have to climb them. 

We emerge in fresh freezing wind onto the monument’s snow-covered 
base, amid two pairs of gigantic socialist-sensible shoes, liberally daubed 
with grafitti. 

Seen this closely, the gleaming statues are a riveted patchwork of aging, 
tin-plated iron, not unlike the Tin Man's get-up from The Wizard of Oz. 
There's a huge, embarrassingly situated hole right under the Kolkhozina's 
skirt, offering a gynecological glimpse of her rusting interior girders. 

The Worker and Kolkhozina were creations of one of Stalin's official 
artists, Vera Muchina. I later found a large, glossy, official book of Com- 
rade Muchina's oeuvre on sale in a Moscow used books store, for the 
whopping sum of US80¢. Even for that meager fee, though, I couldn't 
bear to possess the book, even as a curiosity. Vera Muchina created art 
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of such supreme and deliberate ugliness that it inspires real dread. And 
the sculptress herself, jowly and narrow-eyed, was a dead ringer for a 
prison matron. 

It’s hard for an American to fully recognize the extremity of the col- 
lapse here, but the fate of this statue gives a solid clue. The thing is bigger 
than God and has been here for 60 years, yet absolutely nobody gives a 
tinker's damn about it. They can't even be bothered to pull it down, the 
way they spontaneously pulled down the hated monument to KGB butch- 
er Felix Dzherzinsky. Nobody cares. It's all over. 

For Russia is a country that has collapsed entirely through its own 
internal self-disgust. It’s a conquered country without the luxury of 
an occupying army. The USSR wasn't shot to death, or bombed or 
burned into submission; it was eaten away from inside its own iron walls. 
Nothing remains of the USSR now but dry rot, mortar dust, and a bad, 
bad smell. 


ack inside Pavilion Four, the 62 exhibitors are 

going at Industry Biz, hammer and tongs. The 
<a " new, infant legion of Russian software compa- 
2 nies, hardware joint ventures, and associated 


digital entrepreneurs have high hopes for the 
advent of Windows in Russia, for two good reasons. First, users of Win- 
dows have expensive, advanced machines, and they may therefore be 
sufficiently well-heeled to actually pay for their software - an oddity to 
date in Russia. Second, the country's current computational OS base - 
DOS pirateware - is riddled with at least 800 different viruses. 

On the first day of the Expo, only 4,000 people show, but among them 
is a Moscow TY crew. The next day 10,000 people make it, stamping in 
dirty snow to wander the broad, brightly lit aisles among the cream of 
the incipient Industry. There are the locals and the joint ventures: 1C, 
Acer, Autograd, Combellga, Interkomservis, Kami, Megacom, ParaGraph, 
Steepler, Stoik, Virtus, Zema-Soft. And the sophisticated, market-canny 
foreign contingent: Autodesk, Borland, Compaq, Digital, Intel, Lotus, 
Microsoft, Xerox, Sun. 

And Apple. Gutsy Apple is crashing the Microsoft Windows Expo, car- 
rying the war to its on-and-off enemy. Apple is doing a demo of the Hou- 
dini operating system to a large and interested crowd of bespectacled 
Russian hackers in fur hats, and dapper Russian nascent capitalists with 
hyperinflating rubles burning a hole in their pockets. Apple has a tiny, 
vanishing share of the Russian market, but its local staffers are young 
and full of can-do Cupertino spirit; they just re-ran the Apple 1984 ad 
dubbed into Russian and are selling Macs in Russia as fast as they can 
pitchfork them off the back of the truck. 

Over in the Radio 101 booth are two jeans-clad media dudes from one 
of Moscow's rare, independently owned radio stations. Radio 101 plays 
rock music. Mostly Western rock - REM, Nirvana, U2 and such - but 
every hour they loyally wedge in some locally produced sounds: Aquari- 
um, Brigada C, Nautilus Pompilius, Machina Vremya, Alica, and Kino. 

Valery and I have a few words - Valery translating for me in rather 
desultory fashion - with Radio 101 DJ and ace crime reporter, Kirill 
Kalyan. Kirill's program is a big hit on car radio because Kirill, a bluff, 
hearty, six-foot-plus bruiser with a mike and a hip-slung recorder, likes 
to hang out in underworld bars with hookers, black marketeers, and up- 
and-coming mafiosi. Kirill carries a purple nylon rucksack with spare 
tapes, play lists, and a sharp, broad-blade, wooden-handled, 8-inch pig- 
sticker in case things get nasty. Things rarely get nasty for Kirill Kalyan 
though, because Kirill is pretty well known around town, and Kirill talks 
really fast. And, Kirill informs me cheerily, Russian gangsters like to 


brag. They know it's not a good idea to openly boast of their crimes on his 
radio program, but they know everybody else is listening in, so they just 
can't help themselves. 

I ask Kirill if any of the Moscow gangsters he knows use computers. 
They don't. They are, however, major fans of beepers, pagers, and cellu- 
lar phones. I ask Kirill why Radio 101 has a booth at a Microsoft Windows 
Expo. Advertising, he says. Computer advertisers have real money and 
are generous with it, and they're interested in Radio 101's market - the 
young, the hip, and the up-and-coming (of various stripes). 

I ask Kirill his personal opinion of the Windows Expo attendees. Kirill 
shrugs cheerfully and says that he's never seen such a big crowd of harm- 
less, wimpy, overpaid, yuppie nerds - or words to that effect, anyhow; 
once the Russian street slang shows up, our thin bridge of translation 
buckles and collapses. 

In an auditorium at the back of the Expo, the extraordinary personage 
variously known as Esfer, Esmer, Ester and Esther Dyson is holding 
panels for Russian Industry participants. Esfer - Russians aren't real big 
on hissing, alien *th" sounds - favors panels with admirably simple and 
straightforward topics such as 
*How to Make Money Developing 
and Selling Windows Applica- 
tions in Russia.” 

Though her Russian seems 
quite fluent, Esfer doesn't say 
much. She's not fiery, not con- 
ventionally charismatic, and she 
certainly doesn't harangue her 
audience. But she listens well, 
she asks intelligent and focused 
questions, and she keeps gently 
bringing the panelists back to the 
topic at hand. Once wound-up 
and in the spotlight, Esfer's Russ- 
jan panelists tend to lose their 
mental grip on Windows market- 
ing tips, and lurch without warn- 
ing into hand-waving, metaphys- 
ical speed-raps. In the end 
though, the audience - maybe 60 
people, but a very intense and attentive 60 people - learn useful things. 

Industry people here adore Esther Dyson. They keep her picture on the 
walls of their offices like an icon of the Madonna. It's hard to explain 
exactly what it is that Esther Dyson does in Russia, but whatever it is, it's 
certainly deeply appreciated. It would seem that Esther simply networks 
- she keeps picking up loose ends and knitting them back into the middle 
of the ball of yarn, to general satisfaction and enlightenment. Esther 
Dyson is a catalyst; she herself doesn't seem to change at all, but given 
time and heat, everything around her changes utterly. 

Toward the end of the Expo, when the crowds are dying off and people 
are beginning to unplug their humming megabytage from the Pavilion's 
unbelievably primitive, grimy, and hazardous electrical system, I end up 
behind the booth of 1C, a Russian company that sells databases. I have a 
prolonged chat with the company's founder and CEO, Dr. Boris Nuraliev. 

Dr. Nuraliev has good English and better Armenian brandy. I’m slurp- 
ing brandy out of a spare tea cup amid stacks of floppies and wads of 
rubles, as Dr. Nuraliev explains to me how he, a middle-aged mathemati- 
cian and Soviet government mandarin, got into the software business. 

Dr. Nuraliev once worked for Goskomstat, a centralized state econom- 


ic-planning statistics unit. He designed databases - excellent databases, 
state-of-the-art databases, workable databases with innovative design 
and a plethora of programmer's bells and whistles. He was honored. He 
was respected. He was well treated and well paid. And nobody ever used 
his databases. Nobody. Not one bureau, not one person. Not ever. 

Eventually, this horrible neglect wore a hole through the program- 
mer's soul of Dr. Boris Nuraliev. He simply couldn't bear the utter use- 
lessness of being smothered in velvet any longer. He resigned from his 
institute - or rather, he hollowed it out from the inside, using its former 
employees and its own facilities to set up a moonlighting enterprise that 
eventually went semiprivate. Dr. Nuraliev redesigned one of his databases 
as a commercial PC bookkeeping product for the Russian market. 

The product took off like a rocket. Now his company, 1C, is thriving, 

a star of Russian computer entrepreneurism. Dr. Nuraliev has accom- 
plished the seemingly impossible: He has transformed himself from a 
middle-age make-work Soviet bureaucrat into a productive and success- 
ful software mogul of the 1990s. Having conquered the intricacies of 
bookkeeping, he is moving into retailing and servicing online databases, 
electronic markets through 
which computer-equipped retail- 
ers and distributors can bypass 
and ignore the palsied Russian 
mails and the creaking, buzzing 
Russian public telephone system. 

Dr. Nuraliev has become a big 
commercial success. He sighs in 
mid-recitation, rubs his graying 
mustache, and has another 
brandy. Two of his young, well- 
dressed, eager employees show 
up backstage with a horse-chok- 
ing wad of rubles, and there is a 
brief, intense conference in 
Russian. A staffer searches the 
litter backstage for a tea bag or 
some instant coffee. There is no 
caffeine left. Over the four-day 
Expo, the staffers and their big- 
ger-name customers have drunk 
it all. We console ourselves with more brandy. 

Dr. Nuraliev suddenly begins reminiscing about the Apollo-Soyuz pro- 
ject. This 1970s meeting of cosmonauts and astronauts, cosmic knights of 
the superpowers peacefully shaking hands on the equal footing of total 
weightlessness, has a primal symbolic importance in Russia. Russians 
seem to have felt Apollo-Soyuz very keenly, as a kind of validation, a rare 
gallant salute from the enemy superpower that usually treated Soviets 
with unconcealed loathing, fear, and contempt. 

Apollo-Soyuz was a definitive cultural event in Russia. There's even a 
brand of state cigarettes called Apollo-Soyuz. The event got massive state 
TV coverage. Dr. Nuraliev recalls aloud the responses of the cosmonauts 
and astronauts when interviewers asked them what they considered *the 
most important thing in their lives? To a man, the cosmonauts declared 
themselves pilots - men born to fly, men who lived to master the chal- 
lenge of high-performance spacecraft and aircraft. 

The American astronauts, though, said the most important things in 
their lives were their families. 

Dr. Nuraliev told me that he found this statement very puzzling at the 
time, but not any longer. He has seen the Market change people - change 
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his friends, change their lives and their souls. They've become focused, 
competitive, harder, and more calculating. Life is a struggle now, a cease- 
less fight for commercial advantage. Once, says Dr. Nuraliev, he consid- 
ered himself a mathematician - a programmer, first and foremost. Now, 
he says, he finds that his own family has indeed become the most impor- 
tant thing in his life. His family is the place where Dr. Nuraliev goes to 
escape the terrible pressure of the Market. 


"m living with a family of ballet dancers on Petrovsky 
Boulevard, in north central Moscow. They are Mikhail 
“Misha” Aleksidze, his 18-year-old wife Anna, their 
` two grannies, Ida and Mme. Marie, their little urban 
sheepdog Grem, and Zaika, their moon-eyed teenage 
hooligan of a cat. The mom of the family, Ludmila, is also a ballerina and 
is off touring Poland. 

The Aleksidzes have a spare room. They live in a Czarist-era aristo- 
cratic townhouse chopped up into flats. Tchaikovsky used to compose a 
couple houses down the street. 

Misha is a minor figure in the Bolshoi. Anna dances for a children’s 
theater and sometimes does command performances for small but highly 
appreciative audiences of Muscovite software moguls. The Aleksidzes 
take me in and shelter me for two weeks, not because I’m paying them, 
but simply because I know some people who know some people. 

Though they are professional dancers, and a strikingly attractive cou- 
ple with really, really good posture, Anna and Misha are not at all affect- 
ed or theatrical people. They just cook soup and sausage on their ancient 
gas range, watch color TV at night with their chain-smoking granny, and 
then in the morning eat bread and cheese and go out in the snow to their 
ballet gigs, where they dance their beating hearts out. 

To know them is to love them; it’s that simple. 

Misha and Anna don’t speak English. I don’t speak Russian. Late one 
night around the cabbage-reeking stove, we have a long, enlightening 
conversation that consists entirely of the names of Russian and American 
authors and composers. “Scriabin!” “Duke Ellington.” “Jack London!” 
“Dostoevsky.” “Theodore Dreiser.” “Anna Akhmatova!” 

I have the good fortune to see a private performance by Anna’s use 
To see these consummate professionals display their art at point-blank 
range is shockingly intense. &' 

The performance is rich with suffering. A woman emulates the dying 
swan, her pale arms and wrists fluttering in anguish, and as she sinks to 
the stage floor, her beautiful, erotic back shows corded muscle as taut as 
a weightlifter's. The Muscovite software people - all eleven of them - 
applaud wildly. 

Meanwhile, outside the dingy finery of the Dom ЖЬ Central 
Army Theater, the spectre of the Russian bear shakes the streets of 
Moscow. Its concrete claws split into high-tech ceramic. Its rotten yellow 
fangs mutate into shatterproof plastic, its panic-blurred eyes become 
corporate mirror glass. And its scarred, dusty, ancient hide sprouts glossy 
nets of fiber-optic fur. 


м 


ate one night - it always seems late at night in 
Moscow in December, because the sun set at 
around 4:50 p.m., and when the sun set it wasn't 
kidding - two strangers show up at the flat on 
Petrovsky. Two mustached hustlers, one in Velcro 
Adidas and the other in a battered fur hat, arrive straight from the set of 
Terry Gilliam's Brazil to fix the family's ailing water heater. Misha stands 
on a kitchen chair to beam the dangling kitchen light on the problem, 


while I slurped my vegetable soup in the corner. 

The inability to speak the language makes one silent and watchful and 
deeply helpless, a kind of adult 6-year-old. I hear gas seeping from the 
heater's ancient stopcock as the self-appointed plumbers set-to with a 
monster pair of pig-iron pliers from a battered leather valise. Anna, Ida, 
and Mme. Marie watch with cheerful interest, offering advice gratis, the 
whole ballet clan turning suddenly into amateur natural-gas hackers. 

I expect to be wrapped in a sheet of flame at any moment. A domestic 
Chernobyl. 

But it never happened. Or at least, it didn't happen this time. 

Americans have too much time on their hands because all their gadgets 
work. Americans worry far too much about little things. 


he extent and nature of the damage to Moscow's 

basic urban infrastructure challenges credulity. It 

looks very much as if the city has suffered through 

decades of a general strike, some nonviolent but 

extremely determined campaign of full-scale, 
deliberate, Gandhian social noncooperation. The decay goes far beyond 
mere carelessness, slovenliness, or bureaucratic inefficiency. It approach- 
es obsessive-compulsive behavior. 

Suppose, for instance, that some giant, filth-spouting, ex-military truck 
careens headlong into the corner of a Moscow building (a not infrequent 
occurrence). Somebody will arrive fairly soon, replace the smashed wall, 
replaster it, and do a fairly good job of it, too. 

But then the painters won't show up. Or the painters do show up 
briefly, but they decide they have the wrong color of paint, so they some- 
how postpone work. Indefinitely. All their repair gear is left there in 
place, abandoned to distant posterity like the brickyards of Pompeii. 

Moscow is measled all over with incomplete repair jobs, a thousand 
empty promises that something might someday work, while nothing is 

. actually allowed to work. Everywhere you turn in Moscow, there is *tem- 
porary" scaffolding gone permanent and cobwebby and eldritch. Every 
person in a city often million people walks right past it for years, without 

-a second look. It doesn’t seem to be anybody’s problem but God's, and 
God is busy elsewhere. 

This is a country where, for decades, only four kinds of people lived 
in actual material comfort. There were sometimes real rewards for the 
first group, the creeps willing to become soulless, jargon-spouting, Party- 
loyalist androids. There was always real power and influence for the 
second tier, the Army, the KGB, and the other direct accomplices in the 
crimes of The State. In the Brezhnev era, black marketeers did pretty 
well too. And there was a certain ration of tawdry finery for an 
unabashed prostitute. 

But that was about as wide as the gamut ran in the way of material 
luxury. As a result, Muscovites directly equate poverty and squalor with 
elemental human decency. Cracked ceilings, leaking faucets, and moan- 
ing, clunking radiators are signifiers of moral integrity. 

On the other hand, Moscow is the city where people in the rest of the 
ex-USSR positively long to go. With the possible exception of St. Peters- 
burg, Moscow is about as good as it gets in Russia. And where Moscow 
gets good, it's pretty good. Though nothing in Moscow, even the fabled 
Metro, is without its scars of corrosion and decline, none of Moscow 
approaches the absolute devastation of say, the South Bronx. Meanwhile, 
large areas of Moscow have a cheery, charming, unmade-bed informali- 
ty about them. They basically look like student housing or college slums 
- places where generations of romantically careless young borders have 
passed through life without ever taking their environment personally. 
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Parts of Moscow have deep raffish charm, real architectural character, 
and a sweet air of downwardly-mobile gentility. 

You can get along in Moscow, by means not always conventional, by 
means not always legal. People make allowances. You may not have the 
cash, but there's always some good Joe around who'll spare you a cig and 
a chunk of sausage. 

It's a great city to be slobbering drunk in; if you knock something over 
or throw up on it, people don't get real upset. The damage just blends 
right in. 


Wim 
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Then there are certain other places like the Hotel Metropol, with 
its posh restaurant and working elevators and its small army of tall, 
dapper security escorts. The Metropol is clean and elegant and comfort- 
able, a fortress for foreign wealth, and for foreign behavior. The hard- 
currency hookers at the Metropol look nice, like early 1970s American 
coke-snorting party girls. In Moscow though, the Metropol is deeply 
alien. Although it's an old and honored hotel, the Metropol appears to 
have been flown into Moscow and dropped here by a spacecraft from the 
Planet of Tidy People. 


ome Russians today believe that they are being 
colonized by America, and they resent it. That's not 
the truth, though. The Russians are not that lucky. 

If you walk the streets of the US today, you can't 
really tell that Americans won the Cold War. In the 
streets of Moscow though, you can't take ten steps without knowing that 
the Russians have lost a major war, and they lost it big-time. 

If there were American Marine MPs on every street corner, if General 
Douglas MacArthur were here hanging Russian war-criminals and dic- 
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tating a new constitution, it would be a lot more personal, more compre- 
hensible, less blood-chilling than the subtle process of utter cultural and 
economic defeat that the Russians are currently enduring. 

Everything in Russia that was frozen solid during 50 years of Cold War 
is being blown apart in a devastating whirlwind of Coca-Cola, hamburg- 
ers, pop music and candy bars. Everything is for sale. Everyone is on the 
take. Crime and corruption have gone beyond moral opprobrium and 
become a daily necessity. The entire economy has collapsed into whirling 
dust, into viral cells: kiosks, blankets on the sidewalk, a plastic shopping- 

— bag, the trunk of a car. It is an economy 
running on perks and backstage influ- 
ence only beginning to make the trans- 
action to an actual medium of exchange. 

All the gigantic state enterprises are 
disintegrating, because every Jack in 
them with the least spark of genuine 
enterprise is cutting himself a private 
commercial fiefdom from the corpse of 
the state economy. The giant state en- 
terprises are the main villains of the 
Yeltsin hyperinflation; it is impossible to 
make these hopeless money losers even 
appear to survive, without drastically 
debasing the Russian currency. 

There is no more taxi service to speak 
of. If you want a ride, you stick out your 
thumb on the sidewalk and some trusting 
soul pulls over in his Lada and you bar- 
gain for cash. Then he drives you where 
you want to go. Unless he's mafia, in 
which case he drives you off, pulls over 
suddenly, beats you up, rifles your pock- 
ets, and leaves you bloodied in the gutter. 

Russia today is an economy where 
who you know means everything, a frac- 
tal landscape of backdoor deliveries and 
conspiracies in restraint of trade; a conti- 
nent-sized bordello of undercover sweet- 
heart deals. State authority inspires open 
contempt. New decrees and restrictions are issued from on high every 
day, and sail right over the heads of the populace without meeting the 
least resistance from the fabric of reality. Anything is possible, except 
surviving while obeying all the laws. Corruption is absolutely inescap- 
able. This is the coziest possible arrangement for a mob racket. 

The entire nation is a mob racket, basically; the only real difference 
between Russia's nascent class of capitalist entrepreneurs, its former- 
Marxist upper-class nomenklatura, and the actual Russian mafia is 
in their differing degrees of eagerness to use intimidation, coercion 
and force. 

The Mob, the Racket, is everywhere: north, south, east, west, top to 
bottom. In Moscow, the Mob is not some accident or curiosity or unnatur- 
al passing annoyance. The Mob is the sine qua non of how things are done 
throughout the society. The Mob is not yet sophisticated, but it needn't be, 
because the economy itself is not sophisticated. The Moscow Mob is most- 
ly a simple protection racket. Skim 10 percent off the top from a city block 
full of kiosks through the muscle of your ex-Afghani enforcers, and you 
can buy pagers, cellular phones, and a Mercedes-Benz. A city the size of 
Moscow will sprout mafia staff cars like a plague of boils. 
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The Moscow mafia is making inspiring everyday people with fear its 
business, and it is succeeding in that business. They don't have to kill 
large numbers of people; they do kill one another with some regularity, 
but for the marks and suckers they use ritual public humiliation. They'll 
burst into a restaurant, throw wine over a man's wife and then haul 
the man outside to smash his face bloody against the frozen brick. He'll 
probably pay after that, and as long as his scars show, he makes for good 
public relations. 

Moscow's professional drivers and chauffeurs, like taxi people any- 
where, are streetwise souls with a lot of contacts. They get shaken down 
a lot by mobsters. If a driver doesn't pay up, he gets a beating, while the 
trunk of the car is broken open and its contents are dumped in the street. 
Almost every driver in Moscow is running a private black-market enter- 
prise out of his trunk, so this is the equivalent of having one's kiosk 
sacked and burned, also a favorite Mob tactic. 

The Mob is gonna be here a while. They have long-term plans. Lately, 
the upper echelons of the Mob, the real operators, have been killing 
bankers. They shot 57 Russian bankers in 1995 - deliberate street hits 
gunning bank officers down at the doors of their apartments. 

While I was there, the bankers went on strike for a day to protest the 
lack of police protection. The bankers' strike didn't matter much; the 
Russian police cordially despise bankers. Russian police are living in the 
midst of a frenzy of capitalism, but they don't have to like it. Russian 
police like rich-creep Russian bankers about as much as American police 
would like rich-creep American crack dealers if cocaine were somehow 
legalized in America. So the Russian Mob is deliberately murdering 
bankers, specifically those relatively honest bankers who interfere with 
the Mob's titanic money-laundering schemes. 

It's a death-struggle over basic, primal control over the Russian econo- 
my. The Mob seems to be winning. A lot of bankers are already in the 
Mob. The serious Mob people aren't the street-corner guys chain-smok- 
ing their Marlboros - the truly serious Mob people are former nomen- 
klatura people, former State Security people, powerful people who've 
never known an “honest profit" and aren't real interested in learning 
when there are alternative methods of obtaining money and obedience. 

There are still some queues visible in the streets of Moscow. Almost 
all of those queues are in front of the peculiar enterprises known as 
*Obmen Valuta," or Currency Exchanges. There are two currencies in 
Moscow: the de facto currency, the American dollar, and Yeltsin's con- 
temptible funny money, the Russian ruble, inflating at the rate of 100 
percent a month. 

Along with the dual currencies go dual economies. Hard currency 
shops intended to exploit foreigners peddle goods with savage markups 
over equivalent goods available for rubles. So it's off to the Obmen Valuta 
to buy dollars for imported items available only with dollars; then back 
again to turn those dollars back into rubles to buy food and other govern- 
ment-subsidized and Russian-produced necessities. The whole process 
shuffles back and forth through the of millions of Muscovites a day, the 
entire economy repeatedly shoved through the eye of a needle, back and 
forth with increasing and terrible speed, as the government's printing 
presses spin like gyroscopes and the unnatural dual economy implodes. 

Tt would all fall straight to hell, except for the solid flooring. The floor 
holding up the Russian economy today is the US economy: the stark fact 
that the dollar - the omnipotent currency of its triumphant capitalist 
enemy - is beyond the ability of the Russians to affect it in any way. 

The dollar is God in Russia, and its owners can live like kings. You can 
buy a caviar sandwich for one dollar. Dollars open the armored hotels 
and the pricier restaurants where string quartets play over the wild boar 


and roast sturgeon. Prostitution is rampant now; if you're the kind of guy 
who is into that sort of thing, you can possess any number of beautiful 
women for a Yankee carpetbag full of trinkets. 

This is a hell of a time to be a woman in Moscow. Sexual equality was 
one ofthe shibboleths of the old regime, and even though it was poorly 
observed in practice, postmodern Russia has rejected it utterly. Now 
Russian women have cheap Western cosmetics by the truckload, and they 
use them as if sex-appeal were the only bargaining chip left to their gen- 
der. Moscow is awash in minks, sables, inflammatory lingerie, spike 
heels, miniskirts, and thigh-high vinyl boots. The magazine racks are 
ablaze with Elles and Cosmos and Eurofashion rags. 

Muscovite women are dressing to kill. The first really big queue I ever 
saw in Moscow was in the GUM store (whose name hides some mysteri- 
ous Cyrillic acronym); here was a peculiar, striking line of at least 40 
knock-you-dead-and-stomp-you-gorgeous women. They were patiently 
waiting to study models cat-walking at a fashion show. 

The traditional Nina Krushcheva Look - squat, dowdy, chunky, ker- 
chief-headed, with a string-bag full of state sausages dangling at ankle 
height - is history. Not that the Nina-type herself has gone; she's just 
mutated. Give Nina a perm, a wool beret, a Benetton bag, and a tasteful 
salmon-pink overcoat, and suddenly Nina is giving Barbara Bush a seri- 
ous run for her money. 

Muscovite women look like Parisiennes now, only more uncertain and 
intense about it. Moscow's women today are without question the sexiest, 
hottest babes in the eleven recorded centuries of Russian culture. Yet at 
the same time the Russian population growth rate crashed by 12 percent 
in 1992. The Russian index of female fertility is now at 1.4 children per 
woman, where a rate of 2.16 means zero population growth. For all their 
new Victoria's Secret finery, the women of Russia are quietly engaged in a 
massive popular vote against the future. 

Russia today is suffering 12.2 deaths per thousand, against only 10.7 
births. The health system is breaking down, with menacing rises in 
tuberculosis and diphtheria. The water of Moscow is infested by giardia, 
a highly infectious protozoan causing stomach cramps and diarrhea. 

Elderly Russian women are in especially dire straits. Retirement-fixed 
incomes supply not even the fiction of a living. An ugly Mob racket has 
sprung up recently, in which hustlers show up at rent-stabilized apart- 
ments disguised as repairmen and evict weak and elderly women, sup- 
posedly for “repairs,” but in practice, permanently. The Mobsters simply 
change the locks, immediately rent out the valuable apartment to fellow 
racketeers at vastly inflated prices, and leave the old women to the tender 
mercies of the streets. 

The police have caught onto this practice recently, so mobsters have 
begun silencing witnesses by simply killing the old women out of hand. 
This sounds like scare talk, but people believe it to be true; the grannies 
at Petrovsky Boulevard were seriously afraid of apartment bandits and 
never opened the iron-barred door to a stranger. 

Every certainty in the life of the old and helpless has disintegrated. 
They are too old to change, and there is no role left for them in postmod- 
ern Russia. Small wonder that they are seriously nostalgic for the three 
kinds of state sausage, the 5-kopeck subsidized trolley service, and the 
unchallenged certainties of the Party Line. As conservatives are fond of 
saying, “Stalin may have done some odd things, but when he died there 
was not a penny in his pocket!” 

Stalin felt small need for pennies, since he had the entire population 
bloodily crammed in his pockets; but for those without money and no 
prospect of getting it, the absolute need for money has become a tyranny 
all its own. 
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hese are interesting times for alternative Russia. 
The variant bohemian tribes of Moscow have a 
solid advantage over Western hippie types. They 
simply weren't implicated in the grotesque cruel- 
ties and utter collapse of their nation's Establish- 
ment, so they're taken with rather more moral and political seriousness 
than their generational compeers in the West. : 

A figure such as Boris Grebenshikov, charismatic lead singer of the 
Leningrad supergroup Aquarium, has a kind of moral authority that Bob 
Dylan might have achieved if hippies had actually levitated the Pentagon. 
Moscow's Armies of the Night, clustering on Arbat Street with their 
acoustic guitars and bottles of cheap port, look pretty much like hippies 
anywhere - but Yeltsin owes them. Moscow's hippies built the roadblocks 
and bonfires during the abortive coup of 1991 - especially at night. 

During the recent shootout with parliament, the street hippies didn't 
take sides. They were there in large numbers “to watch the war,” swilling 
port and vodka and smoking Ukrainian hash as Yeltsin's tanks methodi- 
cally smashed the rebels, but they chose not to get in the way. 

There are now two Arbats in Moscow: the older Arbat, a classic boho 
drag half Currency Exchange and half squatters' dives, and the newer 
and much bigger Arbat, the Novy Arbat, formerly Kalinina Prospekt. 

Mikhail Kalinin was Stalin's titular head of state from 1925 to 1946. 
Kalinin lacked the courage to defend his own wife from Stalin's purge- 
masters, so the unhappy Mrs. Kalinin was spotted by eyewitnesses in the 
depths of the gulag "scratching the lice out of the seams of her prison 
clothes with a bit of glass from her broken spectacles," in the memorable 
words of Yevtushenko. Kalinin's street is gone now and Kalinin isn't 
missed. The tribes, meanwhile, grow a little in size and boldness every 
year, and the police fail to jail them and break their spectacles. 

The tribes come in a wide variety of flavors. First there are the “Olds,” 
the now late-yuppie original hippies of the early 1970s, long-hairs in 
relaxed jeans who are big in media and pop music. Quite a lot of the Olds 
have money, at least in comparison to their little brothers and sisters, the 
*Pioneers" - named in derisive parody of the official Communist youth- 
league pioneers. 

While the Olds are off in basements dubbing pop tapes for the kiosks, 
the Pioneer kids, post-Gorbachev children, are the larger street presence 
today. They wear bell-bottomed jeans smeared with black-inked grafitti, 
known as klesha. They also sport cheap trademark glass-and-plastic 
wrist bangles known as phenetchka, and, perhaps oddest to Western eyes, 
little dangling leather stash-bags on cords around their necks. These are 
known аз ksivnik - passport pouches. 

Women Pioneers have the same hand-stitched headbands and the same 
penchant for acoustic Beatles sing-alongs as their male compeers, but also 
wear black nail polish, big funky shoes, and long, vaguely pagan earrings. 

A unique Russian contribution to counterculture are the *System hip- 
pies,” J.R.R. Tolkien fanatics who espouse a kind of Russian-blood-and- 
Russian-soil-Green-back-to-nature mystic ideology, like a New Age 
hybrid of Rasputin and a hobbit. 

Then there are “Rockers,” the biker boys with their big rings, zippered 
jackets, tattooes, and combat boots, shading into the legions of heavy- 
metal fanatics of Metallica, Anthrax, Kreator. | question whether Metalli- 
ca has ever made an honest dime out of the Russian pop-music “market,” 
essentially a giant seething thieves' den, but Metallica may take comfort 
in knowing that it has a huge fraction of the coming Russian generation 
completely in its thrall, utterly prostrate with hero-worship. Much the 
same goes for The Cure, Depeche Mode, and the smaller-scale Russian 
cult of techno kids. 


Then there are the native Russian pop-fandoms, Grebenshikov and his 
ilk for the Olds, the punks going for the band “Alica,” and the powerful 
death cult of the recently deceased Victor Tsoy of the band “Kino.” Tsoy, 
who died in a car crash, was a mournful soul who sounded rather like a 
harder-rock version of Nick Cave. He is now an integral part - along 
with Lennon and Morrison - of a Russian Holy Trinity of iconic dead 
pop stars. Of the three, Tsoy has the most fanatical devotees, who have 
turned two grimy walls of an alley in the Arbat into a spontaneous 
graffiti memorial. 

The last great Muscovite youth faction is known as “Gopota,” singular 
“Gopnik.” The young Gopnik is easy to spot. He wears Western pro sports 
jackets by preference, Chicago Bulls basketball jackets being a massive 
favorite, along with dark nylon sportspants with jazzy diagonal stripes, 
and Adidas or Reebok running shoes. In summer he wears a billed base- 
ball hat, and he always has short, neat, brush-cut hair. 

He travels in gangs, because he is a criminal. The Gopota are appren- 
tice racketeers. The Gopnik generally carries a beeper and, unlike his 
hash-dazed, rock-poetry-spouting compatriots down on the Arbat, the 
Gopnik always seems to know where he's going. 

The Gopnik's boss has the same haircut, wears a shiny business suit, a 
neatly knotted silk tie in a solid color, leather shoes, and a Rolex. Some- 
times there are tattooes on his fingers under the gold rings or on his wrist 
under the Rolex. He has a Mercedes outside at the curb with a security 
beeper key for his autolock. 

The Mob Boss's little Gopota running-buddies are about the nerdiest- 
looking crooks one could imagine; by Yankee standards they look like 
à bunch of bowling-league white kids looking for a pick-up basketball 
game. But when you see them wolfing down the double cheeseburger 
at the Moscow McDonald's (and paying from a wad of cash), you realize 
these guys in the sports pants and running shoes are rather efficiently 
dressed for beating the living daylights out of somebody and then 
departing the premises at high speed. Four or five Gopota (and there are 
always four or five of them) are not guys you want to meet alone in a 
Metro subway car. 


oscow is a city of informal associations, 
whispering cabals, backdoor dealers, and, 
yes, users' groups. All formal associations 
were supposed to be registered by the state, 
so all nongovernmental associations still 


have a certain tang of the forbidden. Nevertheless, people still associate, 
privately and very intensely. For decades this has been the only way to 
find enough to eat. 

Up at the top sit the Kremlin's secretive influence cliques. Then the 
nomenklatura set. Then the organized criminals. Then the dissident 
groups. 

The world of computing is no different. Moscow has nascent Industry 
groups, such as the *Software Market Association," and the rather more 
formal “Association of Russian Firms Manufacturing Computer Systems 
and Software.” The recently founded ARFMCSS consists of neo-corporate 
heavy-hitters from Steepler, Eximer, Intermicro, Stins Coman, Techno- 
serv, Kami, Krasnaya Volna, et al., *united by a common idea of establish- 
ing a civilized market of informational technologies?" In other words, a 
Russian computer and software market that actually works. A market in 
which one can actually make a secure and predictable and legal living. A 
market whose leaders will someday, with luck, live like kings. If they 
don't end up in the gulag scraping lice out of their seams with the broken 
screens of their laptops. 
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And then there is the Ball of Yarn crowd. They meet in a place called 
“Club OK,” a children's computer club on Roshdestvenski Boulevard in 
north central Moscow. “Clubok” means “Ball of Yarn” in Russian, and the 
Anglo-Russian pun has stuck. Every year about 70 Russian kids show up 
at the Club OK to learn the basics of programming on a phalanx of aging 
Ataris donated by public-spirited chess champion Gary Kasparov. This 
not-for-profit enterprise goes on, year after year, under the aegis of Para- 
Graph Corporation and its leaders, CEO Stepan Pachikov and his ener- 
getic and hands-on younger brother, Georgy *George" Pachikov. George, 
a demonstrative, charismatic fellow with a pronounced visionary streak, 
is ParaGraph’s vice president for educational and multimedia software. 
George has fine English and spends a lot of time in the ParaGraph offices 
in Sunnyvale, California. 

The kids have a grand old time on the machines and never pay a dime 
or ruble for the experience. If there's to be a coming generation of com- 
puter industry leaders in Moscow, it will probably be from among these 
youngsters. In the meantime, though, there are George's other friends at 
the Club OK: the adults. The club - the Ball of Yarn - meets on Thursday 
nights to gossip, network, and 
bootstrap themselves into the 
future. And to drink some. 

If the Ball of Yarn has a 
“leader” it’s probably George, but 
there's no gavel banging, Aoberts 
Rules of Order, or questions from 
the floor in the cheerful tangle of 
club members. The Ball of Yarn 
members are Industry journal- 
ists, programmers, marketeers, 
and public relations officers, 
about 40 of them, all told. The 
only way to get inside the Ball is 
to know somebody who knows 
somebody; and when it comes to 
the Industry in Moscow, the Ball 
of Yarn knows everybody worth 
knowing. For instance, they all 
seem to know Esther Dyson. 

The Ball of Yarn runs a little 
private tabletop bookstore inside the Club, featuring programming man- 
uals, business books, and science fiction magazines. For less than a dol- 
lar, I bought a useful specialized English-Russian dictionary called Mar- 
keting, published in Moscow in 1991. The hefty pamphlet gives the Russ- 
jan equivalents for such alien terms as “distributor” (distribyutor), *divi- 
dend" (dividend), *document" (dokyument), and *dumping" (demping). It 
goes on like that for 222 pages. 

Moscow has a definite hacker tradition. Muscovites don't excel at mak- 
ing money, because that requires a set of skills that haven't been in much 
demand. But there are many examples of a kind of demented Muscovite 
street-tech ingenuity. In the 1950s and 1960s, for instance, rock and jazz 
fans used to cut bootleg albums on the celluloid from used chest X-rays. 
Radio Free Europe devotees used to amputate the handsets of pay phones 
and use the stolen microphones as speakers for illicit radio sets. Samiz- 
dat, or self-publishing, flourished under some of the most repressive 
conditions imaginable, as well as its lesser-known cousin technology, 
magnitizdat or spoken tape publishing. 

The Ball of Yarn can be thought of as a clan of hackers - folks not for- 
mally educated in computer science, but devoted to hands-on experience, 
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and entrepreneurial networking - a go-getting, future-minded group of 
Industry pioneers who would probably be called a *conspiracy in 
restraint of trade" in the US. If the Ball of Yarn is the bright side of Russ- 
ian hacker-culture, then the dark side is the virus freaks. Russian com- 
puter culture to date has survived on frank piracy, on digital blood-trans- 
fusions travelling via floppy from machine to machine. Of late, bulletin 
board services have begun to spring up in large numbers, but the phone 
service is dicey at best, and a long-distance call takes determined effort, 
so in the hinterlands, where Russians build their desktops one pirated 
floppy at a time from a promiscuous daisy-chain of sources, they incu- 
bate a fantastic profusion of viruses. 

I found a floppy-disk list of Russian PC MS-DOS viruses - with brief, 
one-paragraph descriptions - at the Windows Expo, distributed by a com- 
pany called Dialogue. As a favor, the computer journalists at the Ziff- 
Davis joint-venture PC Magazine Russian Edition began printing out the 
list for me, single-spaced, in Cyrillic, on their laser printer. I got 64 pages 
before we ran out of paper. 

Viruses exist in ghastly profusion in Russia today, in dozens of strains. 
They come from both inside and 
outside Russia - they come from 
all over the world. There's Vien- 
na and its nineteen local and 
alien variants. Cascade causes 
text to cascade the PC screen 
into a heap at the bottom. 
Jerusalem arrived from Israel, 
and Eddie is the evil brain- 
child of the Bulgarian heavy- 
metal fanatic virus writer 
known as Dark Avenger. There’s 
Stoned, Sunday, V-512, 
VRN-1556, and LoveChild, 
which announces itself to be 
*LoveChild in reward for soft- 
ware stealing.” 

Hymn plays the official hymn 
ofthe now-defunct Soviet Union. 
SVC comes from the Russian city 

of Nizhny Novgorod, Tumen from 
Tumen, Kiev from Kiev, Minsk from Minsk, E-burg from Ekaterinburg, 
Sverdlov from Sverdlov, Andryushka from Perm, Estonia from newly inde- 
pendent Estonia. 

Amoeba, unaccountably, quotes William Blake. The truly peculiar 
Ieronim displays the theological writings of St. Jerome in Latin. Digger 
turns the screen upside down. Ion demands a payoff of ten rubles, to be 
slipped into the slot of Drive A. Ten rubles is currently about eight-tenths 
of a cent, but that won't stop Ion from multiplying and insanely demand- 
ing its joke-bribes in a dying currency. 

And mere economic collapse won't stop any of the other viruses, either. 
Mutant, Datacrime, Problem (*This is Your Problem"), Phoenix (*Live 
After Death!”) Adolf, Pravda, Techno-Rat 1 (from “Lord Blaise of 
Odessa”), Beer, Goat, Fax, Drug, and Kiwi or Little Girl, a very bad little 
girl that destroys files. And so many, many others. 

Dmitrii Nikolaevich Lozhinsky is a friend of the Ball of Yarn. He 
destroys viruses for a living. He works for Dialogue Science - “Dialogue 
Nauka" - in Moscow. Lozhinsky wrote the program AIDSTEST for Dia- 
logue, and he also wrote the description of Russia’s 800 viruses that I 
discovered at the Windows Expo. 
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On Wednesday December 8, my friend Valery and I went to the headquar- 
ters of Dialogue Science on Vavilova Street, to interview Mr. Lozhinsky. 


mitrii Lozhinsky is the foremost anti-virus 
expert in Russia. As a dark salute from the 
underground, he has had several viruses named 
after him: the clone family of “Lozhinsky virus- 
es.” The particularly mean-spirited “Harm” 
virus declares “Eat me Lozhinsky!” In a bold riposte to the virus under- 
ground, Dialogue Science stoutly declares its determination to “Prevent 
the Computer World from Virus Attacks!” and publicly claims that “Our 
anti-virus products are inevitably found (often nonauthorized) in almost 
every computer in Russia and former USSR republics.” 

AIDSTEST, also known as “Virus Hunter” or “V-Hunter,” is subscrip- 
tion-ware; the program is freeware, but periodic updates are sent first to 
paying subscribers. The fancier “Dialogue Science Anti-Virus Kit” is com- 
mercially available and includes “AIDSTEST,” and “Advanced Diskinfos- 
cope” or “ADinf.” AIDSTEST and the ADinf utilities are the most widely- 
used antivirus programs in Russia. The Finance Ministry, Moscow State 
University, the parliament offices, even the vanishingly tiny fraction of 
Russian police who know what a computer is - they all use AIDSTEST. 

And Lozhinsky is its architect. 

Dmitrii Lozhinsky was born in Moscow in 1939. He wears gray slacks 
and brown shoes and a fuzzy academic sweater; he has curly, receding 
hair, and sad, brown, seen-it-all eyes behind gold-rimmed glasses. He has 
a modest office in the Dialogue Nauka building, which is on loan to the 
enterprise from the Russian National Academy of Sciences, the Academy 
of Sciences itself being a sponsor of the Dialogue joint venture. 

When Lozhinsky speaks of the trials and tribulations of his war on 
viruses, he is not at all alarmist or extravagant. He is a mild-mannered 
scholar, a career mathematician whose business card identifies him 
simply as “Programmer,” and when he speaks of his opponents in the 
virus underground it is much more in sorrow than in anger. Lozhinsky is 
personally acquainted with some 770 viruses. His anti-virus colleagues at 
the Russian computer firm Kami claim to have catalogued some 2,000 
viruses, but the remaining 1,300 variants are little-known in the Russian 
PC population and of academic interest only. 

The worst and most destructive viruses, says Lozhinsky, are generally 
the least clever, the easiest to program and the easiest to find. The subtler 
viruses tend to be the more pernicious. Generally, Lozhinsky says, it is 
not the direct damage caused by the virus that is the most disruptive 
element. The worst problem caused by viruses is that they always come 
back. They come back from the backups, and the archives, and from 
infected disks carried off by all unwitting by staff members and reintro- 
duced weeks or months later. Then all real work grinds to a halt as the 
infestation is chased down again, and again, and again. It is hard, weary- 
ing, frustrating labor. 

Lozhinsky has never had any help from any police agency, or from any 
government group at all, with the exception of indirect help from the 
Russian National Academy of Sciences. There is an interior ministry of 
business that investigates white-collar crimes and racketeering, but has 
never apprehended or prosecuted a virus writer. 

After five years of this drudgery, Lozhinsky is clearly and openly tired 
of it. He would much prefer to do some other kind of programming, 
something more innovative, something more challenging, something 
more creative. The work, however, is utterly necessary. And, Lozhinsky 
says with a weary smile, there always seem to be more viruses; so he is 
sure that his role in the war will see him through to retirement. 


Lozhinsky believes that the problem of viruses has stabilized in Russia. 
It is bad, and will remain bad, but it is no longer getting any worse. 
Dmitrii Nikolaevich Lozhinsky is holding the fort. Life will go on. 

I asked Dmitrii Nikolaevich if he had some special message for Ameri- 
can computer users. After mulling it over a minute, he said, very serious- 
ly, that any American programmer has many good business opportuni- 
ties, and many good uses for his time and skill. No American program- 
mer should ever waste his valuable time by writing a virus. 

When we left Dialogue Science’s Cybernetic Institute for the slush-filled 
streets of south Moscow, Valery Ponomarioff seemed deeply moved by his 
encounter with Lozhinsky. The philosophy student told me, eyes glowing, 
that Lozhinsky seemed to him a fine example of the true Russian scientif- 
ic intelligentsia. Not a communist, not a businessman: a real scholar. A 
man of intellect. Not just some mercenary. A man who did what he did 
not for money or power, but for the sake of civilization and culture. 

A week in Valery’s company had been a real education. True, to Ameri- 
can eyes, Valery had a few eccentricities. For instance, he liked to turn 
Cricket lighters upside down and run them across tabletops in a shower 
of sparks. In Western-style eateries, he liked to pierce and suck the juice 
out of the coffee-whiteners. And for a 17-year-old male who played drums 
in a punk band, Valery manifested a profound, not-entirely-healthy inter- 
est in Barthes, Foucault, and Derrida - as well as a truly fanatical devo- 
tion to his rare and highly prized copies of Mondo 2000. 

But his instincts were good. And when he said that he himself hoped 
someday to become a man like Lozhinsky, I could only wish Valery 
good luck. 


ialogue Science - the company that employed 
Dmitrii Nikolaevich Lozhinsky - was, to Amer- 
ican eyes, quite a peculiar enterprise. Try as I 
might, I could not get anyone at Dialogue Sci- 

и ence to explain to me exactly what *Dialogue 
Science" was, or what Dialogue Science actually did. I had no trouble 
getting their address, but what was Dialogue Science, besides *the 
daughter division of a Russian-American joint venture?" What were 
their plans, what did they sell, why were they in business? The very 
question didn't seem to register. They were very friendly, and obviously 
very accomplished at programming, and they were trying to help me, 
but somehow it seemed that their enterprise, or whatever it was, was 
just - well, there. 

But I had no such conceptual difficulty at ParaGraph International, 
where I was given a brisk tour by ParaGraph's conspicuously well- 
informed public relations officer, Leonid Malkov. Malkov is a friend of 
the Ball of Yarn, and his company wrote the handwriting recognition 
software for the Apple Newton. Though Gary Trudeau lampooned it in 
“Doonesbury,” it must be admitted that the ParaGraph software in the 
Newton does, in fact, recognize handwritten text better than any such 
program has ever recognized text before. And, as an extra fillip, this 
Russian-made software recognizes text in a foreign language. 

The ParaGraph people are boiling over with ideas and projects. 
Founded in 1988 by president-CEO Stepan Pachikov, Paragraph now has 
110 people at its Moscow office, and 50 at its branch office in Sunnyvale, 
California. ParaGraph has plans for a live handwriting-recognition fax- 
machine, a phone-linked chalkboard that can be as big as an office wall. 
They're into voicemail, speech recognition, oil-exploration software, and 
massive databases. They're doing brisk business designing Cyrillic laser- 
printer fonts, and are moving into font and handwriting recognition for 
Arabic and Hebrew. They're on Internet and MCImail and AppleLink. 
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They do educational software and computer games. Even ParaGraph's 
security people, out distributing visitors' lapel badges in the hall, all 
have PhDs. 

ParaGraph recently took over an upper floor of a high-rise in Moscow, 
one of Moscow's better high-rise office buildings. ParaGraph is a presti- 
gious enterprise and a company very much on the make, but this is 
Moscow. A room two floors below ParaGraph had recently caught fire, 
leaving a large black stain on the building's exterior. The first floor of the 
building - its lobby - hosted an impromptu candy-and-cigs retailer and 
a small-scale amateur butcher shop. It looked like pretty good meat, 
actually, some of the best meat I'd seen publicly offered in Moscow, but 
it was a tad disquieting to see racks of pork chops, whole plucked chick- 
ens, and lamb haunches sitting there in big aluminum pans next to the 
lobby couches. 

At ParaGraph I met Anton Chizhov, who claims to be the first Russian 
ever to write a computer virus. In 1986, the KGB asked Chizhov to inves- 
tigate the matter of viruses, when the State Security became concerned 
that viruses might be a threat to the KGB's computers. Chizhov wrote an 
experimental PC virus that multiplied through .com files on floppies, and 
would automatically erase itself after a year. The virus did no harm; it 
only multiplied, but after a few months Chizhov was alarmed to find that 
his homegrown virus had attacked and conquered every PC to which he 
had personal access in Moscow - all 45 of them. He told the KGB that yes, 
there could be a real problem here. 

Chizhov hasn't written any viruses since. He is known as an anti-virus 
expert, but he hasn't worked lately in that field. Chizhov has serious work 
to do for ParaGraph; advanced algorithms to cook up, projects to brain- 
storm, money to make. Besides, there's AIDSTEST available, and it works 
just fine. 

The people at ParaGraph are working hard. They're eating regularly. 
They seem to believe in what they're doing, and appreciate the chance 
to do it. They have good people, some of the best and the brightest, top- 
ranked Russian brainpower emerging at last from the economic black 
holes of Marxist thinktanks and state academies. They have contacts in 
the global software market that any Russian startup would envy. 
They're thinking hard. They're coding. Someday, with any kind of luck, 
they're going to make a whole lot of money. Both for themselves and for 
their co-owner, Ron Katz, an American real estate investor from Boul- 
der, Colorado. 


lexander Kann is the publisher of PC Maga- 
zine Russian Edition, which was a co-spon- 
sor of the Microsoft Windows Expo. While its 
American associate, PC Magazine, is a fairly 
dry and technical journal, the Russian Edi- 
tionis considerably wider in scope, basically covering the entire new- 
born industry in Russia. 

Kann is a handsome, dapper, dark-haired 55-year-old St. Petersburg 
native, with a computer science degree from a polytechnic university in 
New York City. Kann is a regular at the Ball of Yarn, and is universally 
known as “Sasha.” 

He’s been a consultant, a conference sponsor, a journalist, a retailer, a 
distributor, a board member of the Russian Software Publishers Associa- 
tion, and is now a publisher. “Publisher,” though, is a very inadequate 
description of Sasha Kann’s role among his peers; given the scope of his 
activity, he might be better understood as a kind of digital community 
activist, a Russian Industry guru. 

I met Sasha Kann at the offices of PC Magazine on Gertsen Street, in 
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the heart of Moscow. Though small and elderly, the premises were neat, 
freshly painted, fully functional, and crammed with new personal com- 
puters, spanking-new faxes, and glossy heaps of the latest issue. There 
are hookups to the Sovam Teleport data network, and to Iskra, the data 
and voice service formerly reserved entirely for the uses of the KGB. 
Though it was well after business hours, four PC Magazine staffers in ties 
and shirt sleeves were still beavering away, and the phones would not 
stop ringing. 

Kann’s own office is dominated by a large map of the ex-USSR liberally 
speckled with red-and-white PC Magazine logos, symbolizing retail out- 
lets for his magazine. 

I asked Sasha Kann how the Russian computer industry has developed 
since he's been covering the scene in the past three years. 

He said, in flawless English, that the scene is “more civilized.” The gray 
market is in decline. The piracy problem is receding as people come to 
understand the advantages of shrink-wrapped software, registration, and 
tech support. There are more joint ventures, and their activities inside 
and outside Russia are better coordinated. 

What does he expect from the next three years? He frowned. More 
cooperation between enterprises, yet more new entrepreneurs and 
workers joining the industry, a lot of growth. But along with that, the 
well-nigh complete collapse of the earlier Russian computer industry. 
There is, or was, an internal Russian computer-manufacturing enter- 
prise, state-]supported and creating such oddities as massive DEC-clone 
personal computers. There is no longer any consumer demand for the 
state's monster PC VAX-compatible work-alikes, so the whole structure 
will have to be dismantled and shut down, and its legions of workers 
fired, or, at best, re-employed in assembly plants making machines that 
people actually want. 

On the upside, there will be more understanding of markets, a liberal- 
ized import-export and tariff strategy, and (perhaps) improved distribu- 
tion channels and telecommunications infrastructure. At the moment, 
Sasha Kann considers the primitive state of distribution to be the worst 
drawback to the growth of the industry. 

If you want a computer in Russia today, you can't mail-order one. You 
dare not have it shipped for fear of loss or theft. You have go to Moscow or 
St. Petersburg or Ekaterinburg, and buy a computer and carry it home in 
à bag. This will not do. 

Sasha considers the great challenge of the rest of the decade to be the 
glubinka, the vast Russian outback, the boondocks. The computer scene 
is already red hot in Moscow and St. Petersburg, where a generation of 
techies who niggled along for years on professors' salaries are suddenly 
becoming ruble billionaires. The scene is starting to boil in Ekaterinburg, 
Novosibirsk, Kiev, and Alma-Ata. 

But there are eleven time zones in Russia. For those who can make it, 
for those with the savvy and smarts to build a new world on the dust of 
the old, there is a lot of room in Russia - nothing but room. Already 
Microsoft, Borland, Lotus, and Symantec are creating Russia's first gen- 
uine software market; in hardware. Acer, Compaq, Hewlett-Packard, and 
IBM are stirring. Kann is keeping a close eye on the Russian companies 
Steepler and Perspective Technology. 

There are fortunes to be made in Russia - vast, continent-size for- 
tunes. Though Russia lost the Cold War, it is a lot better off than the 
defeated European and Japanese economies after they traded dreams of 
world domination for eventual capitalist prosperity. That can still hap- 
pen in Russia, but it will have to be made to happen. 

Sasha believes it is not money, not venture capital, that is really in 
demand at the moment. There is money around; the problem is deploy- 
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ing it. The true demand is for basic know-how. Marketing skills. A basic 
awareness of what it takes to build a modern computer industry. Kann 
would like to see more Americans in Russia. A lot more. There is plenty 
of good hard work for everybody. 


asha Kann is a bright, capable, competent, and busi- 
nesslike Russian cyber-yuppie. Ten years ago people 
like Sasha would not have been merely oddities; they 
would have been considered monsters. 
Russia is highly productive in terms of monsters. 
The Russians are capable of profound creativity and great flights of imag- 
ination, and of terrible enormities. 

And in 1994, the Russians are a people brought low. The Russians are 
humiliated, and their humiliation is all the sharper, and all the more 
thorough, because they have no one to blame for their predicament but 
themselves. All the ugly secrets are out now. They all know - those will- 
ing to look - the full gruesome story of their own misdeeds. Lenin's star- 
vation policies, Stalin's purges and meat-grinding gulags, the shameful 
pact with Hitler, the fantastic 
scale of pollution and agricultur- 
al destruction, the nuclear hor- 
rors, Czechoslovakia, 
Afghanistan. The witch hunts, 
the nonpersons, the liquidations, 
the photo fakeries and the mem- 
ory holes. The lost history has 
been disinterred in its full impos- 
sible scope: It is analagous to a 
revelation that everything done 
in America since the inaugura- 
tion of Calvin Coolidge was a 
massive and unbearable crime. 

The Russians know that their 
governments have been cynical 
and tyrannical and murderous. 
They know that when they 
worked, their work served bad 
ends, and that when they 
refused to work and let their 
nation decay all around them, they and their own children suffered 
most. And they know they have lost the Cold War. And some of them 
recognize that even if they had somehow won the Cold War, then the 
entire planet would be as desperate as they themselves are now. 

They have won themselves a measure of pride in recent years; they're 
proud, for instance, about defeating the Coup of 1991 - proud that they 
refused as a people to kneel at gunpoint in the streets of Moscow and eat 
the cold vomit of Brezhnevism off the pavement. 

But it's a fragile pride, like the pride of a recovering alcoholic. They're 
a nation-state that has spent 70 years in the political equivalent of a 
violent alcoholic blackout. And then the Walls and Curtains came down 
with a thump, and postmodern capitalism blasted across their tottering 
culture in a high-bandwidth metal-screaming blitz of two million lip- 
stick-glossy pixelated colors. The Russians are so near their wits' end 
now that the basic texture of everyday life seems heightened and surreal, 
almost eroticized. 

They can't go on like this. 

It's not possible. And yet the nation - whatever its name is - has been 
in an official state of *crisis" and "transition" since 1986. The restructur- 
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ing, the openness, is out of hand and will not stop. To watch the structure 
of daily life writhe and mutate in Moscow, under the incredible dual 
impact of Western technology and Western pop culture, is intensely fasci- 
nating. It is one of the great postmodern spectacles, magical and comical 
and seamy, like watching Rip Van Winkle slapped awake, dusted off, 
doused in cologne and given a PC, a VCR and a safe-sex blow job. Almost 
any society imaginable would crack under this terrific level of future 
shock and stress, but the Russians are already so far gone that they sim- 
ply haven't any choice left. Most Russians today only want Russia to be a 
“normal country,” but this is the end of the millennium, and there isn’t 
any normality left for anybody, least of all Russians. 

It's hard to guess what is to come. There seem to be two basic scenar- 
ios here. In the first, the Russians somehow win their way through, they 
measure up. The smarter kiosk owners start grocery chains. The hard 
cash from the oil shipments gets invested in things like roads and bridges 
and telephones that function. The malarial fog of the Mob retreats back to 
the nastier corners of society, and a stable capitalist middle class is 
established, one that votes for guys who take an interest in useful activi- 
ties such as urban zoning, rather 
than screaming extremists bent 
on killing Ukrainians and anni- 
hilating “speculators” and “profi- 
teers.” Russian literature, music, 
movies, and TV creep back out of 
their current shell-shocked fox- 
holes, and the Russian people 
regain some kind of consensus 
reality, some coherent notion of 
what is happening to themselves 
and their country, some bone- 
deep awareness that the crisis 
has passed, and life is going on, 
and that it is safe to have chil- 
dren again. Somehow, they come 
to terms with the unspeakable 
enormities of their past. Some- 
how they find a future that seems 
to them to make sense. 

And the other scenario is 
Yugoslavia - but continentwide. And that is all too plausible. Almost every 
Russian Jew with the least inclination to leave Russia is long gone; those 
Jews who stay are Russian patriots of a devotion that passeth under- 
standing, for the country is infested with psychotic antisemites. In a 
country almost annihilated by racist anti-Slavic genocide in the bitterest 
war of the 20th century, there are now Slavic neo-Nazis. It's incredible 
that people could behave in ways so blatantly self-destructive, but the 
Russians have so little left to believe in that those credulous souls who 
must believe in something are believing eighteen lethal things before 
breakfast. Communism is discredited, socialism is discredited, the very 
idea of government is discredited, politics is discredited, justice is dis- 
credited, law and order are discredited, work and children are discredit- 
ed, and the hustle is everywhere. People are broke, frightened, and living 
in a maelstrom that is profoundly out of control. 

It would all feel so much better if this mess could be blamed on some- 
body besides Russians. Azerbaijanis, for instance, or Armenians - two 
ethnic groups currently being chased out of Moscow under the thin pre- 
text of passport control, a pretext for what is basically a quiet Muscovite 
ethnic-cleansing effort. The Russian Federation is now 80 percent ethnic 
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Russian, one of the ethnically cleaner *federa- 
tions" around, but the remaining 20 percent 
have legitimate cause for worry. 

They probably won't go after the Americans. 
There's no real reason for that any more. There 
is nothing left for Russians to fight Americans 
about. Besides, Russians and Americans almost 
never actually came to blows; we were content 
for 50 years to threaten to roast each other 
wholesale. There's no visceral hatred between 
Russians and Americans, no sense of a deep 
racial grudge. Capitalism versus Communism 
was an ideological and economic struggle, and 
a pogrom is not ideological or economic; a 
pogrom is about the visceral pleasure one takes 
in lynchings, village-bulldozings, kristallnachts, 
and the deliberate murder of alien women and 
children. The word 
pogrom is one of Rus- 
sia’s few gifts to the 
English language, and 
the Serbs who put “eth- 
nic cleansing” into our 
lexicon enjoy open 
admiration in Russia. 
One of them, Vladimir 
Zhirinovsky, was elect- 
ed to Parliament just 
after I left Russia and 
immediately declared 
the Serbs to be “Ortho- 
dox brethren” who 
should be stoutly 
defended from the vari- 
ous troublesome 
national minorities 
they’ve been busily 
shelling with mortars. 

Zhirinovsky's rhetoric - annexing Alaska, 
shooting “criminals” by the thousands, shutting 
down newspapers, having no one but blond, 
blue-eyed Slavic people on Russian TV - all 
sounds like some evil lampoon, and yet Zhiri- 
novsky probably is the man whom Ivan Six- 
pack would like to see in power in Russia. 
Zhirinovsky says things aloud that other Rus- 
sians merely mutter. People are fond of Zhiri- 
novsky, they admire his guts; he can move a 
crowd, he's exciting. A lot more exciting than, 
say, Yegor Gaidar, ex-architect of Yeltsin's 
amazing self-detonating economy, a creepy 
technocrat with zero charisma who always 
talked over people's heads. 

Yeltsin himself, after what he did to the par- 
liament, is far more feared than loved. He's 
become a dour, Ahab-like figure, lashed to the 
rudder as the storm of change bewilders and 
nauseates the crew. 
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It can't go on, and yet, it must go on. Give it 
another few years and it will be harder by an 
order of magnitude to make people shut up. 
“Shutting down a newspaper" won't stop any- 
one from learning anything. The guys in the 
subways who sell TV antennas out of boxes at 
their feet will have sold a TV antenna to every- 
body who wants one; the satellite dishes that 
sprout like inverted toadstools from the walls of 
the classier apartment blocks will be sprouting 
from everybody's apartment. The semicriminal 
capitalist economy will be so widespread that 
everybody will be implicated. More old people 
will have died in misery, weeping for their van- 
ished 5-kopeck bus rides, and the Pioneer kids, 
who have no real idea what Communism was 
and less-than-zero interest in learning, will be 
starting to run things 
for themselves. 

For all the horror - 
and the horror is there, 
like the damp reek of 
carrion from the back 
of a cave - Moscow is a 
beautiful city. Every day 
in Moscow was a vivid 
adventure. I marveled 
more in Moscow than I 
have marveled any- 
where in many years; 
it's a fairytale, where 
the candy-striped 
decaying palaces are 
the necessary adjunct 
of a dead giant that 
ground-up the bones of 
children. 

I was born in the 
Cold War, and have spent my entire life in the 
evil shadow of the sainted Andrei Sakharov's 
tens of thousands of Soviet hydrogen bombs, 
and yet I truly loved Moscow. I was charmed by 
the place, deeply moved, enchanted. I would go 
back in a moment. I believe that I could live in 
Moscow. I could live in that fearsome capital, 
and live its strange, mad, intoxicating, razor- 
walking life, and with a trace of luck I could 
even be happy there. 

Somehow, a happy Russia seems the least 
likely scenario of all. A rich, happy, creative 
Russia. A prosperous, inventive Russia with 
open hands and great gifts to give to the world. 
A Happy Bear. Somehow, in spite of it all, and in 
defiance of what this long and ugly century has 
told us is good sense, we must try to imagine 
the Russians happy. m m ш 
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Richard Avedon has spent the last 40-plus 
years trying to impart to his audience that 
what counts in a photograph is what is 
visible in a photograph. 

Dancing across technical and stylistic 
barriers, he also disregards a fundamental 
tenet of both museums and commercial 
galleries: the illusory distinction between 
images for art and images for commerce. 
This - as much as his willingness to exploit 
both art and commerce - has earned him 
an often lukewarm, even hostile, reception 
from the establishment. His new book, 

An Autobiography, published by Random 
House, contains an intensely personal 
selection of his work. 

As perhaps photography's most signifi- 
cant "modernist," Avedon's critical contri- 
bution to the medium may have been the 
white background. By eliminating context, 
and by simultaneously presenting us with 
an abundance of detail in the subject 
itself, he invites us simply to look. 

The process of looking is more akin to 
smelling or tasting than to a process like 
reading. One's response is immediate and 
instinctual - like a reflex that dispenses 
with the conscious brain as too cluttered 
and unspontaneous. Thinking actually 
limits our ability to penetrate directly to 
the unconscious. Down there in the 
unreachable, the images stimulate mem- 
ory and make connections that then pop 
forward, into the conscious mind where 
they become accessible - not just to you 
and me but, unfortunately, also to critics, 
curators, and salespeople. 

Avedon gives us the subject unadorned. 
We are invited to look and savor what is 
there. We can delight in the details. If he 
had a theory, it must have been that at 
some point we would be so good at enjoy- 
ing these stripped-down, simplified images 
that we could move on to photographs 
with backgrounds and enjoy them without 
smearing stories from our conscious minds 
all over the pictures, obscuring what they 
are trying to show us. - Neil Selkirk 


Neil Selkirk is a New York-based photograph- 
er who is a frequent contributor to Wired. 
His image of Laurie Anderson appeared on 
the cover of issue 2.03. 
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Mitchell Kapor 
once said that 
Bill Gates wants 
nothing more 
than to be the 
Rockefeller of the 
Information Age. 
Anne Bingaman 
just might be his 
trust-busting 


Teddy Roosevelt. 


Anne Bingaman had just 
crossed around Janet Reno's 
desk, flung her arms about 
the attorney general, and 
squeezed. She had Reno in the 
grip of one of her famous bear 
hugs. The rest of the staff 
stood in awe and kept a polite 
distance. These were tower- 
ing figures: the Justice giant- 
esses. Reno is nearly 672”, but 
some in the room noticed that 
antitrust titan Bingaman 
somehow managed to enve- 
lope her. 

It was a December morning 
at the DOJ. The staff meeting 
had begun as usual: at 8 am 
every Tuesday. AII the bigwigs 
were present, and no one was 
overly surprised to see Anne 
Bingaman - known to be 
direct, demonstrative, and 
aggressive - being so familiar 
with the attorney general. 

That's not to say that Reno 
and Bingaman always agreed. 
Well into the meeting, Binga- 
man engaged in a heated 
argument with her mentor - 
about a certain ambiguous 
ethical rule. *Janet didn't 
expect to get an argument 
from anyone but Anne;" said one staffer present at the meet- 
ing. Bingaman wanted her staff to be able to cut through the 
bureaucracy. In short, she wanted action. And Bingaman was 
usually one to get it. She had only recently set in motion a 
major reorganization of the antitrust division, one that would 
see the unit emerging from the long slumber that began in 
the '80s, when, after the AT&T breakup, the Reagan adminis- 
tration essentially pulled the plug on antitrust enforcement. 

As Bingaman and Reno wrangled on this December 
morning, the groundwork was being laid for a federal anti- 


Wendy Goldman Rohm is the author of a forthcoming book 
on Microsoft's antitrust struggle, to be published later this 
year by John Wiley & Sons, New York. She also is a correspon- 
dent for several international publications. She welcomes 
contact at +1 (708) 869 3140, or Compuserve: 73423,621. 
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trust injunction against 
Microsoft Corp. After a long 
and meandering investigation 
that had begun back in 1989 
at the Federal Trade Commis- 
sion, Bingaman was about to 
give Microsoft Chairman Bill 
Gates one of her famous bear 


an antitrust suit. 

Mitchell Kapor, founder 
of Lotus Development Corp. 
and now chair of the Elec- 
tronic Frontier Foundation, 
once said that Bill Gates wants 
nothing more than to be the 
Rockefeller of the Informa- 
tion Age. If that's true, Anne 
Bingaman just might be his 
trust-busting Teddy Roosevelt. 

By March or April of 1994, 
sources close to the case said, 
Bingaman's antitrust deputies 
will call Bill Gates into their 
DC offices under the threat of 
a very public, and very viable, 
antitrust lawsuit. There they 
will give Gates a chance to 
nip the case in the bud by 
signing a consent order that 
would force Microsoft to stop 
a range of alleged predatory 
practices. If he refuses (and 
Bill does not have a track record of bowing to government 
pressure), the Microsoft case may well join AT&T and IBM 
in the antitrust hall of fame. 

According to government sources and documents, Wash- 
ington attorneys, and witnesses close to the case, Bingaman's 
staff has found substantial evidence suggesting that Micro- 
soft has violated the Sherman and Clayton acts, the most 
basic of antitrust laws. (Most sources interviewed for this 
story would not go on the record.) 

Toward the end of January 1994, sources said, DOJ insid- 
ers were scurrying to have the case ready to file by early 
April, just before the much-vaunted annual spring meeting 
of the antitrust section of the American Bar Association in 
Washington. 

(Historically, the Supreme Court has timed its rare anti- 
trust opinions right before this early spring antitrust pow- 


hugs - this time in the form of 


ACK STAR 


MICHAEL SCHUN 


AMAN 


IN 


SYGMA, FACING PAGE: B 


RICK MAIMAN 


MR.BILL! 


wow. “When the Supreme 
Court has an antitrust case 
they always try and get it 
announced the week before 
so the bar can kind of chew 
on it at this spring meeting. 
The DOJ wants to do the 
same,” said a Washington 
attorney working on the 
Microsoft case.) 

Bingaman had just hired 
Sam “Ziggy” Miller, a trial 
lawyer from the San Francisco 
law firm of Morrison & Foer- 
ster, specifically to head up 
litigation for the Microsoft 
case. While the case could be 
filed anywhere in the US, 
sources said it would most 
likely be filed in the US Dis- 
trict Court for the Northern 
District of California, the juris- 
diction including Silicon Valley 
and most convenient to the 
numerous parties that would 
be called as witnesses. 

A public announcement of 
the first major monopoly case 
in more than a decade - right 
before the prestigious ABA 
event - would be sure to have 
the nation buzzing, and Binga- 
man would be recognized for 
heralding in a new era in antitrust enforcement. While 
declining to comment on the specifics of the case, Andrew 
Berg, an attorney who represents Lotus Development Corp., 
acknowledged that *more and more people have been put on 
the case, as the evidence has proved to be substantial. We 
hope to see some action in early spring.” 

After years of testimony and thousands of pages of evi- 
dence, an entire industry is perched in anticipation of the 
DOJ's action. The outcome of the case would have the poten- 
tial to affect not only Microsoft's behavior in emerging mar- 
kets, but also the future viability of smaller digital players in 
the marketplace, and the variety and cost of computer prod- 
ucts available to consumers. Moreover, the case promises to 
set a standard by which future antitrust cases in high-tech 
industries would be weighed. 

Either by forcing Microsoft to sign a consent order, or 


The first major monopoly case in 


more than a decade would have the 
nation buzzing. Bingaman would be 
recognized for heralding in a new era 


in antitrust enforcement. 


through a successful law- 
suit, the case could dramati- 
cally alter the competitive 
landscape. 

*(Microsoft) uses the OS as 
the locomotive to pull a 
whole train of products 
through the market," said 
Bill Bluestein, director at 
Forrester Research Inc., a 
Cambridge, Massachusetts, 
market research firm. *What 
this will do is weaken Micro- 
soft’s ability to set the stan- 
dard in the industry. They'll 
have to truly compete... It 
would end a lot of the funny 
business that people allege 
Microsoft engages in.” 

Bingaman’s relationship 
with Reno will be critical to 
the antitrust chief’s ability to 
accomplish her goals. Indeed, 
the financial and philosophi- 
cal support of both the attor- 
ney general and the Clinton 
administration has proven 
essential to the emergence of 
what promises to be the most 
important antitrust case 
since the breakup of AT&T in 
the mid '80s. 

The remedies sought in 
the Microsoft case, however, would be vastly different from 
those in the landmark AT&T case. Largely because of the 
government's experience with the drawn-out antitrust suits 
against AT&T and IBM (the former successful, the latter 
not), so-called “structural” cases which attempt to breakup 
a company would still be avoided like the plague. *The DOJ 
almost has a genetic memory of these cases, which con- 
sumed enormous time and resources, and so stays clear of 
remedies that point to a split-up," said Robert Pitofsky, a 
key Clinton antitrust advisor who served on the president's 
transition team. (The epic IBM case severely distracted the 
computer giant as it battled the Justice Department from 
1969 to 1982.) 

Instead, the case against Microsoft would be approached 
with surgical precision, focusing on relief through very spe- 
cific changes in the company's software licensing policies 
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The solid foun- 
dation of the 


case - born of 
the relationship 
between Reno 
and Bingaman - 
is expected to 
withstand last- 
minute political 


pressure. 


Deputy Assistant Attorney General 


Robert Litan has known Bingaman 
for ten years: “I expect to see Bill 
Gates in my office very soon.” 


and other business practices deemed to be anti-competitive. 
If a consent order is finalized, Microsoft would soon after- 
wards have to file a compliance report stating what it has 
done to comply, and it probably would have to submit annu- 
al reports thereafter. Should an order be signed, its particu- 
lars will be enforced by a DOJ regulator, who will have the 
right to review any and all Microsoft practices relating to the 
decree. Any violation of that 
decree would constitute 
contempt of court, resulting 
in fines, and, in extreme 
cases, jail time for Microsoft 
officers. And nothing is ever 
straightforward - if Gates 
refuses to sign and the DOJ 
files its case, it is probable 
that Microsoft will request a 
summary judgment throw- 
ing it out. 

But attorneys close to the 
case say that tactic won't fly. 
“This is a clean, tryable 

case,” said an attorney work- 
ing on the case who asked to 
remain anonymous. “Justice 
does not want to get involved 
in another land war in Asia 
with the computer industry. 
The only group that was 
stung by the IBM case more than IBM was Justice. This 
Microsoft suit will not be a repeat of IBM.” 


The Case 

Bingaman stuck her neck out last August when she made 
the unprecedented and very public move of taking over the 
Federal Trade Commission’s deadlocked case against Micro- 
soft. (The case had deadlocked twice because of the recusal 
of one of the FTC’s voting commissioners.) The antitrust 
chief would not be risking such a high-profile case if she did 
not feel there was substantial evidence of illegal conduct, 
her colleagues said. 

What has Microsoft done to merit being the subject of the 
first serious monopolization case in more than a decade? 
Having a monopoly in and of itself is not illegal, and some 
lobbyists on Microsoft’s behalf protested that the govern- 
ment was merely taking potshots at a global star. Indeed, 
antitrust law spells out that a monopolist may not be doing 
anything wrong if, having obtained market power by legiti- 
mate means, it maintains its power by possessing superior 
skill, foresight, and reasonable industrial practices. 

Monopolization is illegal if it can be proved that a compa- 
ny has a specific “intent” to monopolize and a “dangerous 
probability" of success; or if a monopoly has already been 
achieved and has been maintained through anti-competitive 
or predatory conduct. According to DOJ sources, Bingaman's 
staff felt it did not have to go far afield to prove that the most 
basic of antitrust violations had been committed. Microsoft, 
of course, feels differently. *Microsoft has not engaged in any 
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conduct that is even arguably in violation of the antitrust 
laws and intends to defend itself vigorously against any 
claim to the contrary,” said William Neukom, senior vice 
president of law and corporate affairs, in a statement pre- 
pared for this story. 

“Microsoft does not agree that it is ‘in a position of 
immense power' in the software industry," Neukom contin- 
ued, quoting one of Vired’s questions. “In our experience, 
such assertions typically are made by disgruntled competi- 
tors who are angry because Microsoft competes forcefully 
against them in developing and marketing quality software 
products. Microsoft's responsibility, however, is to keep its 
customers happy. Our efforts in that regard may have an 
opposite effect on Microsoft's competitors." 

Perhaps, but long-standing antitrust law clearly prohibits 
anti-competitive conduct, and it spells out particular behav- 
ior that constitutes restraint of trade. The Sherman and 
Clayton Acts, enacted in 1890 and 1914, respectively, prohib- 
it conspiracy to monopolize, illegal “tying” of product sales 
(between operating systems and applications, in Microsoft's 
case), and “exclusive dealing" that locks competitors out of a 
marketplace (“per processor" licensing schemes, in Micro- 
soft’s case). 

In legal documents presented to the DOJ, Washington 
attorneys representing Microsoft's competitors argue that 
the long-term viability in the operating-systems market 
requires that entrants be allowed to reach what in antitrust 
terms is called “minimum viable scale,” or, as the competi- 
tors put it, “a minimum market share threshold necessary 
both to sustain required ongoing investment and to recover 
the significant sunk cost of entry.” 

As long as entrants are kept below that threshold, the 
attorneys argue, their ability to survive and compete is great- 
ly hindered. With full understanding of this, Microsoft - 
according to its competitors - has engaged in a systematic 
campaign of anti-competitive practices to prevent competing 
operating systems from reaching that threshold. 

Industry software developers have also provided evidence 
to the DOJ, under subpoena, that Microsofts monopoly pow- 
er in operating systems, and the related interface specifica- 
tions for those operating systems, gives it control over a 
“technological bottleneck” through which nearly all the 
other participants in the entire PC hardware and software 
industry must pass. 

“If the government takes appropriate action, what will 
result is greater competition in the market resulting in lower 
prices and a broader set of products for the consumer,” said 
David Bradford, chief counsel for Novell Inc. 

The DOJ's formal charges against Microsoft will comprise 
a long laundry list of behavior in both the operating systems 
and application software markets, sources said. Competitors 
such as Lotus, Novell, Borland, Taligent, Sun Microsystems, 
and WordPerfect have, in sworn testimony to DOJ investiga- 
tors, charged Microsoft with exclusive dealing, predatory 
pricing, a range of “tying” schemes, predatory disparage- 
ment of competitors, monopoly leveraging, and predatory 
preannouncement of products. 

In the applications software market, the key areas of the 
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alleged anti-competitive conduct include misleading appli- 
cation software competitors about future operating system 
strategies; controlling technology standards to benefit 
Microsoft's application products and injure competitors; 
unfair access to technical information by internal Microsoft 
application developers; and anti-competitive sales, market- 
ing, and promotional activities. 

Should Microsoft sign the consent or lose in court, it 
would face a number of dramatic modifications to its busi- 
ness practices. Among them is the implementation of a *Chi- 
nese Wall” that would guarantee that any information not 
disclosed to the industry would also not be disclosed to 
Microsofts internal developers. 

"The rule would be whatever you tell your own developers 
you'd have to tell everyone else," said Bob Metcalfe, publish- 
er of Infoworld and inventor of the Ethernet networking 
technology. 

Forrester Research's Bluestein points out that with every 
new operating system release, Microsoft has an advantage 
since its developers have had information far in advance of 
everyone else in the industry. A case in point is Microsofts 
current plans for its forthcoming operating system, code- 
named *Chicago" and due later this year. 

In addition to *screwing up application developers if the 
release of information about Chicago isn't timely," Metcalfe 
said Microsoft is also holding the fate of operating system 
suppliers like IBM and Apple in its hands. *With Chicago, 
Microsoft is angling to shake loose OS/2,” Metcalfe said. One 
of OS/2's major selling points is its compatibility with Win- 
dows, he said. If future versions of OS/2 are incompatible 
with Chicago, its sales will suffer dramatically. The same 
logic applies to Pink, the forthcoming OS from Taligent (the 
joint Apple/IBM company charged with creating a next- 
generation object-oriented OS). 


Exclusive Dealing 
Microsoft's competitors interpreted the company's long- 
standing practice of “per processor" licensing as an “exclu- 
sive dealing" scheme. Basically, in order to receive a volume 
discount on operating systems such as DOS and Windows, 
computer makers must agree to pay software royalties to 
Microsoft for every computer they ship, regardless of 
whether the computer is sold with any Microsoft software. 
Competitors argued to the DOJ that the result of this licens- 
ing practice is the closure of markets to would-be operating 
system innovators such as Taligent, Novell, and Sun 
Microsystems. As opposed to offering volume pricing, with a 
range of discounts being offered based on different volume 
levels, Microsoft's “per processor" licenses are an all or noth- 
ing deal, computer makers confirmed. You can sign up and 
pay royalties on every computer shipped, or you can buy the 
operating system one copy at a time, for considerably more. 

*[n order to consider an alternative operating system, a 
computer maker would have to be willing to pay twice for 
it,” said a Zenith Data Systems source. “Everyone is already 
locked into paying royalties to Microsoft. If a better product 
came along, even if we wanted to use it, we couldn't. 

"The way Microsoft licenses MS-DOS and Windows to 


original equipment manufacturers is the most efficient and 
cost-effective method we have found thus far for making our 
operating system technology broadly available to computer 
users at low prices,” Neukom retorts. “Microsoft believes 
that its licensing practices are entirely legal and in no sense 
anti-competitive.” 

In addition to challenging Microsoft’s “per processor” 
licensing policies, the DOJ га 
plans to address a variety of 
alleged “tying” schemes. 
“Technological tying” was 
said to give Microsoft’s own 
internal applications devel- 
opers advantages that inde- 
pendent developers do not 
have in terms of access to 
information about forth- 
coming operating system 
software and technology. 
Under the category of 
“information tying,” com- 
puter makers were alleged- 
ly threatened that they 
would not receive critical 
information on future prod- 
uct releases if they did not 
agree to pre-load both DOS 
and Windows on their com- 


Other deputy assistant attorney gen- 
erals that would play critical roles in 
the Microsoft case: Richard Gilbert, 
economics deputy, and Diane Wood, 
deputy for international affairs. 


puters, for example. 

Microsoft also allegedly 
tied sales of its application 
software to operating system sales, sometimes offering dis- 
counts to those who agreed to bundle applications software 
on their computers. It also allegedly gave itself beneficial 
“hooks” over other developers by tying technology included 
in its operating systems, called undocumented calls, to code 
used secretly by its own application software and utility 
software developers. 

“Microsoft is now in the process of defending its undocu- 
mented calls as ‘trade secrets,” said Gary Clow, president 
of Stac Electronics, whose company is engaged in an unre- 
lated patent infringement suit against Microsoft. “This 
contradicts its earlier statements that it does not use 
undocumented code that others in the industry do not have 
access to.” 

“Microsoft does not engage in tying, nor has it done so in 
the past,” counters Microsoft counsel Neukom. 

Also high on the DOJ’s list of Microsoft’s alleged wrongdo- 
ings: “predatory disparagement” of competitors’ products; 
creation of an appearance of the “incompatibility” of com- 
peting products when none exist (allegations include hooks 
in Microsoft’s operating systems that throw up misleading 
“error” messages on the screen when a user is running com- 
peting applications software); and alleged practice of “non- 
linear pricing.” 

The Clayton Act restricts companies from engaging in 
predatory pricing that drives competitors out of the market 
by selling products below the cost of production. In 128 » 
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Jeffrey 
Goldsmith 


Doug Lenat's 
quixotic 
quest to 
create an 
artificial 
intelligence 
with 
common 
sense 


A decade ago Doug Lenat devised two of the most successful pro- 
grams in artificial intelligence — Eurisko and AM. Now quietly work- 
ing at the consortium MCC of Austin, Texas, Presiding Scientist Lenat 
is directing development of his latest brainchild, CYC (as in, 
enCYClopedic), a machine intelligence that has common sense. 


Wired: Early work in artificial intelligence pushed the thinking 
machine only so far. What happened? 

Lenat: In about 1983, | noticed almost all of the subfields in artifi- 
cial intelligence hitting the same brick wall. If something lacked 
common sense, as all programs up through today do, it ended up 
extremely brittle. Ask an expert system, like Stanford University's 
MYCIN, to diagnose a patient, and it will tell you what type of 
meningitis the patient is most likely to have. It does a good job, 
but tell it about your rusted-out car, and it'll tell you what kind 

of meningitis your car is most likely to have. It doesn't know 
machines don't get diseases. These programs have the appear- 
ance of intelligence without actual understanding. 

So will computers now be able to really understand? 

Common sense is the missing ingredient to getting programs to 
keep growing, the way humans do. Learning occurs at the fringe of 
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what you know already. If you don't know much, there's not much 
you can learn. All these programs can learn is the two or three 
things they were devised to learn. Natural language understand- 
ing, speech recognition, expert systems - why have none succeed- 
ed in a big way? They are missing CYC. 

Will CYC ever be conscious? 

| think it's conscious now. If someone acts sane, | assume they are. 
CYC has models of emotions, seeking-behavior, a list of goals for 
itself - like finding out about the world, or preserving its own 
integrity, its self, if you will. It knows it is a computer program. It 
understands the flow of time. It can distinguish reality, conversa- 
tions it has had, from unreality, or fictional stories it has been told. 
It acts conscious. From my point of view, that means it is. Almost 
any definition of consciousness, other than actual feeling of emo- 
tion, or feeling of sensation, CYC could be said to have. Unlike 
programs that get rebooted and start over, CYC hasn't been in the 
same state for seven years. Dozens of people work on it, and it 
remembers from day to day, minute to minute. 

Initially, you thought 1 million rules seemed enough to capture com- 
mon sense, then 2 million. Now, 4 million. Why has this changed? 

We drastically underestimated how ambiguous humans are. 

If | said | was following a ball of yarn into a labyrinth, would CYC 
know | felt like Theseus approaching the Minotaur? 

In 1997, yes. Today, no. CYC is finally becoming smart, but we need 
to correct the ignorance problem. There are 20 to 40 million things 
that have to be put in over the next decade, common knowledge - 
information in textbooks, encyclopedias, almanacs, in the newspa- 
per, in literature, and so on. 
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How does CYC get smarter? 

A knowledge enterer tells it something. CYC then thinks in terms of 
things it already knows and comes back in the form of, "What you 
said contradicts such and such. Which overrides the other? Or is 
one true in this context and one in that? Please clarify." Or, "Given 
what you told me, here's other things d like to know." 

You estimated teaching CYC would take a century of work. Who is 
doing this? 

A very eclectic group. They're philosophers, anthropologists, 
chemists, sociologists, professional musicians. They have the 
ability to introspect, to articulate clearly. Currently we have about 
two dozen people. We're not interested in what botanists know 
about plants, but what chemists and musicians know. That's 
common sense. 

A botanist on botany would get lost in details? 

Well, people have misconceptions, but nonspecialists in area X 
share misconceptions. We use those shared misconceptions in 
analogies and metaphors. If you met someone who really knew 
everything about everything, you'd probably have trouble commu- 
nicating with him or her. 

Plato thought virtue was unteachable. What does CYC know about 
being good? 

| think that's wrong. CYC has all sorts of rules about common 
human codes of morality. For instance, it knows that in most soci- 
eties not telling the truth is generally considered to be bad. 

Was CYC meant to simulate how the human brain knows things 
like literature? 

Yes, it's very closely related to the way humans think. We learned 
that as the knowledge base gets bigger - people predicted we'd 
never get beyond 10,000 rules - it becomes inconsistent. So we 
developed this local consistency, not global consistency. For 
instance, if | ask, "Who is Dracula?" You say, "A vampire." Then if | 
say, "Are there vampires?" You say, "No." It doesn't bother you at all. 
What are you really after? 

| believe the notion of thinking and remembering will be completely 
different 20 years from now because of CYC. That may sound star- 
tling or ungraspable, but so did the telephone. We won't want to 
go back to years before mental augmentation. What | want is for 
us, individually and collectively, to be smarter. 

When CYC is released, what will happen? 

In the coming year, CYC will be out on Macintoshes and 486s. For 
the first few years, it's more likely that when you buy Excel, CYC will 
double-check spreadsheets, for instance. Once it figures out the 
meanings of the rows and columns, it can use its millions of rules 
to sanity-check contents. If someone lists a person as his spouse 
and that person lists a third as her spouse, that's sort of odd. 

If you gave this to the IRS, we'd all pay our taxes! 

In fact, we've entered into discussions with the IRS. Initially, people 
will say, "Oh, that's terrible." If you think about it, it'll save you, 
personally, lots of money. Cutting down on tax fraud is to the 
strong benefit of people who don't cheat. 

When сап | interview the machine in question? 

Now, through a human translator. But it's not incredibly interest- 
ing. In two years, you could do an interview you'd be very happy 
with, typing directly to it without a human sitting in the loop. 

Talk to you then. 


Jeffrey Goldsmith (wordz@phantom.com) believes all intelligence is artificial. 
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n a room at IBM head- 

quarters in Armonk, 

New York is a computer 
unlike any you have ever 
seen. Its futuristic frame 
disguises the thinness of a 
flat-panel display, thin 
keyboard and penpad, all 
separate parts that fit 
together. You can talk to it, 
write on it, and draw on it 
at the same time as your 
buddy works on another 
networked machine. IBM 
calls it Leapfrog, and it is 
a declaration of principle 
- a promise, a teaser, the 
equivalent of the show 


cars with which Detroit 
tempted us for years. It is 
the product of a company 
eager to change its image 
and show itself as vision- 
ary - eager to reinvent 
itself. 

Designed by IBM's Sam 
Lucente, in collaboration 
with the company's design 
guru, Richard Sapper 
(famed for his iconic black 
Tizio lamp), Leapfrog is as 
idealized as a fashion 
model, as thin and sensu- 
ous as Kate Moss. IBM 
allows only peeks at Leap- 
frog, the better to lend it 


excitement, even stardom. 
Like models in the fash- 
ion industry, prototypes 
have become vital to the 
electronics industry. And 
like models, prototypes 
combine beauty and inac- 
cessibility in a vision of 
how things could be: They 
show reality in its best 
possible light and make 
fantasies tangible. They 
are dream machines. 
IBM's prototypes, along 
with such devices as John 
Sculley's Knowledge Navi- 
gator and the futuristic 
machines sending faxes 


from the beach in AT&T's 
ubiquitous "you will" ads, 
are evidence that proto- 
types have become vital 
tools for creating the 
images of companies. 
Today, high-tech proto- 
types are about showing 

a company's farsighted- 
ness. Think of them as 
dreamware - three-dimen- 
sional models of "the 
vision thing." You find them, 
too, at NEC, where a line of 
^wearable" computers got 
the company more publici- 
ty than its real products 
and even at generally con- 


servative DEC, where 
designer Meg Hetfield's 
futuristic pen-based com- 
puter, looking like a cross 
between a checkbook and 
an eyeglass case, will 
change the way you think 
about the company. 

Once, prototypes were 
crude working test models 
- breadboards, rough 
drafts. Management wiz 
Tom Peters cites the bene- 
fits of producing proto- 
types early and testing 
them to head off unex- 
pected problems. Today, 
some prototypes are mod- 
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Prototypes are literally "the vision things." They used to be about the future. Now they define our perception of the present 


General Motors invented the concept of the prototype as a sales and image device in 1937, with Earl Harley's "dream car,” the Y-job. 
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to change the world. But 
prototypes evolved to 
another dimension when 
the idea of invention 
changed, thanks to 
planned research and 
development. Thomas 
Edison did not just invent 
things, he invented a new 
concept of invention - 
planned and predictable 
invention, relying, in his 
famous formulation, on 90 
percent perspiration and 
10 percent inspiration. 
The physical equivalent 
of the method was the 
research lab - called "the 
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invention factory" - packed 
with machines and chemi- 
cals and eager young assis- 
tants, all to devise proto- 
types. It was Edison's great- 
est invention - beyond the 
importance of the light 
bulb or the phonograph. 
Previous romantic notions 
of invention as an uncon- 
trollable process, a light- 
ning bolt of inspiration, 
were shattered by Edison's 
prescription. Prototypes - 
rough models to test princi- 
ples - were vital to his cut- 
and-try method. 

Never comfortable with 


pure theory, Edison - a 
hands-on technologist – 
built model after model to 
test ideas. His prototypes 
- many of which survive 
today- were the raw stuff 
of his invention. If you 
drop by the Edison Nation- 
al Historic Site in West 
Orange, New Jersey, you 
see the first phonograph, 
with its delicate foil and 
wax recording cylinders, 
the first kinetoscopes - 
primitive movies in a box, 
for one viewer only - and 
many dead ends. But 
standing outside the brick 


pile of the Edison lab, you 
see an intriguing and 
abstract prototype: that of 
the first movie studio, the 
Black Maria, a tarpaper 
shack set to revolve on 
rails to follow the sun. 
Inside, boxers fought in 
sweltering heat for the 
early camera. The Black 
Maria today appears as a 
kind of minimalist sculp- 
ture, as if abstractly illus- 
trating the future, at once 
seedy and grandiose, of 
the film studio. 

The prototype as sales 
and image device was 


created by General Motors 
as the "concept car," born 
in 1937 when Harley Earl, 
the great auto designer 
who created the tail fin 
and the annual model 
change, declared his ambi- 
tion to "leap forward" in 
automotive evolution. This 
was Earl's first creation, in 
collaboration with Alfred 
Sloan of General Motors, 
that began in the early 
1930s. The annual model 
change became a Septem- 
ber ritual in American life, 
as powerful and as antici- 
pated as the World Series. 
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pass quickly to a morning- 
after-the-party staleness. 
It takes a decent interval 
before they can be re- 
appreciated with the per- 
spective of time. Too 


often, they are destroyed 
before that happens. The 
lucky ones end up in 
museums as alternative 
realities, ideals cut short 
by practicalities, chance, 
or undercapitalization, 
dreams now chipped, 
dinged, and generally 
cruddy - historical could- 
have-beens. In the context 
of the museum, the win- 
ners are sometimes hard 
to pick from the losers. 

At the Smithsonian, the 
first telegraph is largely a 
construct of lumber and 
wire: surprisingly lean and 


simple. But in the Museum 
of American History's new 
Information Age exhibi- 
tion, there's an Apple | - 
encased in a wooden box, 
its name carved into the 
wood, a ne plus ultra of 
hippie design. It is dis- 
played beside several oth- 
computers of the same 
mid- 1970s era. Asked to 
chose the likely winner 
among them, one would 
bet on the Sol, with its neat 
plastic case, its more pow- 
erful sp nd its seem- 
ingly more industrial look. 
At the Motorola Museum 
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in Schaumburg, Illinois, the 
Tech Museum of Innova- 
tion in San Jose, California, 
or Boston's Computer 
Museum, one is struck by 
the size and bulkiness of 
most landmark electronic 
prototypes. What could be 
less prepossessing than the 
so-called "K model" adder 
switch, created by Bell Labs 
engineer George Stiblitz in 
October of 1937, the first 
device to prove that electri- 
cal switching could be used 
for arithmetical computa- 
tions? It was called the "K 
model" because 130» 


quipped with personal computers and an eye for 

the smart image, British graphic designers from 
the '80s underground scene appropriated the style 
and sensibility of club culture to explore contempo- 


epublic 


Visual sampling for the Digital Generation 


rary ideas of corporate image making. These heirs 
of designers Neville Brody (typeface designer and 
former Face art director) and Jamie Reid (who 
pierced the Queen of England's nose with a safety 
pin to sell Sex Pistols records) produced design for 
à design-literate generation. 

Most distinctive of this group is Designers 
Republic, pioneers of a visual language dubbed 
"American Expressionism.” Noted for their comput- 
erish lettertypes and use of corporate logos, both 
hijacked and parodied, the Republic's mutated 
multinational hieroglyphics form a global slang for 
an unashamedly sample-based rave generation - 
Westinghouse meets Smiley culture. 

Founder Ian Anderson was reading philosophy 
at Sheffield University and managing a local band 
when he began producing flyers for the band's gigs, 
despite a lack of design training. He then designed 
an LP sleeve, did an afternoon crash course with the 
local typesetter, and was suddenly having more 
success designing than managing. 

With the aid of a government enterprise grant, 
the Republic was declared in 1986. Album and CD 
covers have since been designed for the likes of Age 
of Chance, Cabaret Voltaire, The Orb, Pop Will Eat 
Itself, Nine Inch Nails, and Soho. The Republic also 
designs T-shirts and other merchandise, plus 
posters for London's Victoria and Albert Museum. 

Noting the way “huge corporations like Pepsi 
want to be in your face all the time,” Anderson 
believes corporate logos have slipped their leashes 
to enter the public domain as part of a new interna- 
tional language. “Sure, we rip them off, but we use 
them out of context to say something new... . People 
today like the idea of being their own corporations 
rather than being taken over by one?- Jules Marshall 


Jules Marshall (editors(àmediamatic.hacktic.nl) 
is an editor of Mediamatic, an Amsterdam-based 
techno-culture magazine. 
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The Houdini Room: A strange form of déjà vu is hitting Bill 
Atkinson and Andy Hertzfeld these days. Almost exactly ten 
years ago, they were briefing goggle-eyed scribes (including 
me) on the wonders of Macintosh, the computer that estab- 
lished them as software artists of the first rank. The feeling 
was at once exhilarating and edgy. While it had aspects of a 


victory lap - after literally years of Visine-stained nights their 


masterpiece was finally in the shipping pipeline - all their 
efforts could be mocked if their creation bit dust in the mar- 
ketplace. If this happened, they would be relegated to a life- 
time of reading press clips stuffed with their exclamations 
about changing the world - how, as Apple put it, the Mac 
would ensure that 1984 would not be like 1984. 

Today, Andy and Bill are in the same position - at the end 
of another four-year project now reaching a very public con- 
clusion. As two of the three co-founders of a hot startup 
called General Magic, they have been leading a team of code 
wizards, hardware ninjas, and telecom adepts in a quest no 
less ambitious than the Mac: a digital communications plat- 
form that will change everyone's life. Now, in November 
1995, the first revision almost complete, they're finally talk- 
ing about it, doing private briefings in anticipation of their 
first public demonstration, at the Macworld Expo in January. 
For some people there is no second act, but this is Silicon 
Valley, and Andy and Bill are raising another big curtain. 

So here they are, leaving their cubicles in the industrial- 
park decor of General Magic's headquarters in Mountain 
View, California. As I nibble sandwiches with them in the 
Houdini Room (whereas the conference rooms in the Mac 
project were named after artists, here the theme of these 
anonymous spaces is famous illusionists), the resonances 


Steven Levy writes the “Iconoclast” column for Macworld 
magazine and is the author of numerous books. He reported 
on “Crypto Rebels” in Wired 1.2. 
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are everywhere. And so are the differences. No one had 
heard of them a decade back. Now they are models for all 
hacker-artists, cult figures in the Mac community. With the 
Mac, almost no one was thinking about convergence, data 
clouds, and digital revolutions. Now, some people think of 
nothing else. Last time, if they crashed and burned, someone 
else (named Jobs) would take the rap. Now their reputations 
are on the line. If they look a little different - thicker bodies, 
some gray in the hair - their verbal energy is the same: 
relentless, explosive, bursting with whimsy and insight. 

“I think about how much the same I am, really,” says 
Andy. “So much is very similar. I love working with Bill and 
the others from ten years ago, but also Рт much more adult 
and mature. I appreciate the difficulty of what we're doing, I 
think. I would say that, maybe, is Ше key-est thing. When we 
were doing the Mac-“ 

“Our naiveté gave us braveness,” Bill interrupts. (They 
were finishing each other’s sentences ten years ago, too.) 
“Now, we have to have more courage, because we know 
what we're doing.” 

“We have much more of the sense of what we're doing,” 
Andy agrees. 

So what is it that they're doing? Check out the original 
mission statement, written in May 1990, when General 
Magic emerged from an in-house project at Apple Computer 
and became a company: 

We have a dream of improving the lives of many millions of 
people by means of small, intimate life support systems that 
people carry with them everywhere. These systems will help 
people to organize their lives, to communicate with other 
people, and to access information of all kinds. They will be 
simple to use, and come in a wide range of models to fit every 
budget, need, and taste. They will change the way people live 
and communicate. 

General Magic is about making that dream come true. Not 
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that Andy and Bill invented the idea of a pocket digital communicator; sci- 
ence fiction writers and Dick Tracy were probably the conceptual early 
adopters. And General Magic has been beaten to the marketplace by a not- 
so-friendly competitor, Apple's Newton (more on this later). But then, the 
personal computer was already well established when the Mac came out and 
redefined what a personal computer could be. 

“I think of what we did on the Mac team as doing a face-lift on the person- 
al computer,” says Bill. “We changed the look and feel and usability of a 
personal computer. The personal computer already existed, the concept was 
there, people knew what it was. What the Mac team did is the difference 
between DOS and Macintosh. We're doing something similar to that here, 
with this new category of device, this personal communicator, which doesn't 
quite have its face stuck on yet. So we're not doing a face-lift but a face defini- 
tion. We're defining what is a personal communicator, so as to set a sort of 
minimum expectation in the industry, just like the Macintosh upped the 
expectation of what a personal computer could be. That's the biggest thing, 
as all these different things are converging from the laptops 
getting smaller and the cell phones getting more display 
and CD players getting more display. It's like a lot of 
different areas are converging on an electronic box 
that's in your pocket, that's with you all the time, 
that supports you in some way. That's going to 
happen with or without General Magic. I 
think one of our big opportunities here is to 
set the pace of that device so that it’s some- 
thing that people welcome into their lives 
and enjoy, as opposed to something they 
submit to and suffer along with.” 

Bill is just getting warmed up now. *Imag- 
ine asking you today to stop using the tele- 
phone - never place or receive another phone 
call. That's sobering, because it's probably 
more important than any other tool that you've 
got, more important than your personal comput- 
er. So here will be the measure of our success: What 
happens if I ask you ten years from now to stop using your 
personal communicator? The idea is that you will say, “This is core 
to how I live. It's like my glasses and my watch and my wallet? Not using it 
would seem as disempowering as not using the telephone does today.” 


Bill 

Bill was on the project first, when General Magic was an Apple project called 
Pocket Crystal. Crystal was the putative answer to the question, *Where do 
we go after the personal computer?" It was hatched in 1979 by Marc Porat, an 
MBA refugee from the Aspen Institute who had barely arrived at the compa- 
ny. A non-techie, Porat could perform no magic with code, but he was a wiz- 
ard with a business plan: The Pocket Crystal strategy, thick as a phone book, 
was a clearly outlined and seductively convincing document justifying the 
pursuit of what he called the “militantly humanistic” paradigm outlined in 
the mission statement above. The plan, combined with Porat’s astonishing 
persuasive powers (The Wall Street Journal referred to him as a “Silver 
tongued devil”), won John Sculley’s enthusiastic go-ahead. But Porat’s most 
amazing feat was probably convincing Bill Atkinson and Andy Hertzfeld to 
link forces with him and Pocket Crystal. 

Bill Atkinson was no easy mark. Though in recent years he has finally 
achieved hard-earned credit and fame as the author of HyperCard, the 42- 
year-old software designer can recall times when things were different. As a 
neurosciences student at the University of Washington, Bill did some virtuoso 
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work in computer imaging of brain maps, but was deeply hurt when the work 
was published with what he felt was insufficient credit to his contribution. 
Eventually he left academia and in 1978 went to Apple (employee 51), but the 
aforementioned slight was amplified when, after Atkinson made invaluable 
contributions to Apple’s Lisa (he was the author of its groundbreaking graphic 
routines and a key interface designer), the Apple brass decided to trumpet the 
project’s managers in the press tour, and Atkinson’s achievements went virtu- 
ally unnoticed. (Apple did reward him by making him an Apple Fellow in 
1983, an honor involving stock options and a degree of freedom.) 

Bill’s problem with his employer’s oversight was not so much ego, as a 
matter of his deeply ingrained sense of fairness. Bill has a radar for the per- 
sonal angle, and the idea of one person gaining an unearned edge over 
another is loathsome to him. One-on-one he is an intense communicant. Bill 
is an eye-contact person, giving you total attention, really wanting to know 
how you are doing, how you are feeling. He hugs. And he thinks that “busi- 
ness as usual” is no excuse for not doing what’s right. 

The second thing crucial to Bill is his need to get his products out 
into the world. He bears scars from those times when a pro- 
ject of his failed to reach the public. He loved the idea that 
Apple bundled his MacPaint with every Macintosh, 
and he was crushed when the company decided 
that his post-Mac project, a flat-pad communicat- 
ing computer called Magic Slate, was too eso- 
teric a product to begin developing in 1985. He 
went into a depression, not working for 
months, until one night he wandered out of 
his house in the Los Gatos hills, stared at the 
star-filled sky, and had an epiphany: In the 
face of the awesome celestial epic, what was 
the point of being depressed? All you could do, 
really, was use your abilities to do what you 
could to make a little part of the universe better. 
And Bill Atkinson went back into the house and 
began using his abilities to work on a new project that 
would become known as HyperCard. 
What he wanted most was for John Sculley to agree to bun- 
dle it with every Mac. No use developing a great product unless it 
shipped. Once he had that assurance, the deal was done. And, by providing 
an easy-to-use notecard metaphor that allowed people to set up, access, and 
manipulate diverse strands of information, HyperCard was a triumph. 

When Marc Porat approached Bill to join up with him, Bill was wary. Bill 
liked the idea, but his alarms went off at the idea of joining this guy. What 
changed his mind was the way Porat was going about things. He realized that 
for such an ambitious project to take wing, it needed to seek manufacturing 
and communication partners. John Sculley, in a break with Apple tradition, 
agreed. The partners he had in mind were Sony and Motorola. 

“That’s what first brought me into the picture, when he started saying 
Sony and Motorola,” says Bill. “The idea of Apple making a $200 anything 
was ridiculous to me. Apple couldn’t make a $200 blank disk, and for this to 
become a widespread consumer product it has to eventually get down into 
that range. But when we talked about an open consortium that a lot of manu- 
facturers would join in, I thought, ‘Wow, this might really work? And then I 
said, ‘How can I help?” 


Andy 

A lot of people would have thought that Andy Hertzfeld would never have 
gone back to working for a company. He is a natural rebel, a free spirit. His 
ideas of paradise were embodied in the circuit designs of the Apple П comput- 
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er, an object he loved passionately and used as a philosophical touchstone. It 
was like him: willing to take weird twists and brilliant nonintuitive leaps to 
pursue a nexus of art and technology. The genius behind the Apple II was 
Steve Wozniak; Woz did it to impress his friends and enrich the world. When 
Andy, as a computer science student at Berkeley, bought an Apple II in 1977, it 
changed his life. He played with it all the time, learning its secrets, writing 
nifty programs. A year later he went to work for Apple as a programmer, and 
à dream came true - he became pals with Woz. But as the company grew, 
Andy became increasingly disenchanted. His penchant for openness, for 
saying what he felt, didn't click with the corporate ethos. And when Apple had 
its first major layoff, in 1981, he was crushed. He would have left, had not 
Apple co-founder Steve Jobs literally scooped up his belongings and led him 
over to the small group working on the computer called Macintosh. Andy 
would help build its programming toolbox and much of its new interface. 

The Mac team wasn’t like a company - it was a family. A transplanted 
Philadelphian, Andy found his home in the corridors of Apple's Bandley 
building where the Mac team built its masterpiece. His relationship with 
Steve Jobs - the digital impresario who alternately inspired and insulted the 
young, idealistic engineers to go beyond themselves and produce an “insane- 


The Mac team wasn't a com- 
pany - it was a family. But 
after literally years of Visine- 
stained nights, all their 
efforts would be mocked if 
their creation bit dust in the 
marketplace. Team members 
included (left to right): 
George Crow, Joanna Hoff- 
man, Andy, Vurrell Smith, 
Bill, and Jerry Manoc. 


ly great" design - had its stormy aspects, but was essentially a close collabo- 
ration. Jobs was like a dominating father to the team, with all the good and 
bad baggage that implies. 

Still, as the Mac headed towards completion, Andy came to understand that 
it would be difficult for him to thrive in a corporate environment. The bane of 
his existence was his immediate superior, Bob Belleville, a former Xerox 
PARC engineer several years his senior. One of the worst days of Andy's life 
occurred when Belleville gave him an unfavorable job review - at the same 
time Andy was working all his waking hours performing magic on the Mac. 

Andy left Apple in March 1984, even before Jobs, his mentor, was bounced 
out of the company. Working on his own, often without prospect of payment, 
Andy set about supporting the computer in which he had invested so much 
passion. Working as an independent programmer, he wrote Switcher, 
enabling Mac to handle more than one application at a time; besides licens- 
ing the program to Apple and others, he distributed it electronically, for free. 
Then he wrote Servant, an update to the Mac Finder that Apple eventually 
bought from him when it was producing the MultiFinder upgrade. He sped 
up the Mac graphics, and, for a song, sold the technique to Radius and Apple. 
He also wrote the initial software for Radius's full-page screen, as well as 
Thunderscan, which turned an ImageWriter printer into a low-cost scanner. 
Perhaps one of his least-known achievements was a graphically oriented 
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television operating system, concocted for the Frox company, affiliated with 
frogdesign. 

Steve Jobs later tried to convince Andy to work for his post-Apple compa- 
ny, NeXT. But Andy wanted no part of a corporation. Until Bill told him about 
Pocket Crystal. 

“Bill called me to expose me to this idea,” recalls Andy. “Marc was over at 
my house the next day. Frankly, the most exciting thing about the project 
initially was the opportunity to work with Bill. I saw Marc as being very 
bright, creative, and articulate, but I thought he might be...you know, not 
genuine. He exaggerated. He was such a good salesman I reacted a bit nega- 
tively. But then, in working with him, I finally saw his core values are right. 
He has a lot of integrity, and he wants to work for the right purposes, and 
that's what's important to me. We've had our frictions from the beginning but 
Marc exceeded my expectations.” 

Andy is talking about the eventual alliance Porat pulled together: not only 
Sony, Motorola, and Apple, but also AT&T, Philips, and Matsushita. An all- 
star team of partners. Andy and Bill like to tell the story of how Marc 
arranged a meeting at Sony. 

*We went there, on a Monday or Tuesday, and we gave our sort of vision 


sind З pitch, and our demo of our current 


software, which I think was at that 
time still running on the HyperCard - ” 

"That was September of '90," recalls 
Andy. 

*Sculley brought us there and intro- 
duced us. We pitched them on our 
thing, and I remember at the end of the 
day, (Sony Managing Director) Norio 
Ohga asked us when we were leaving. 
We said Friday. He said, *Well, here, we 
do things by consensus." 

The Japanese way. The Magic crew 
sagged at the prospect of waiting for 
months until word was given. 

"And then he looked at his vice pres- 
ident and said, ‘I want consensus by 
Thursday.” 


Making Magic Happen 

Porat and his two prize recruits staked out a new company, selecting its 
name in honor of Arthur C. Clarke's maxim that “the best new technology is 
indistinguishable from magic.” Apple had a 10 percent stake in General Mag- 
ic, as did its first partners, Sony and Motorola. The company kept the 
remaining 70 percent. 

With Andy and Bill on hand, hiring the best talent was easy for General 
Magic. Former Apple people, of course, would form the core team. There was 
Dan Winkler, author of Hyperscript; Bruce Leak, head of the Quicktime 
team; and Phil Goldman, who worked on Apple's system software. There was 
Susan Kare, the artist who had drawn the icons, crafted the fonts, and per- 
fected the look of the Mac interface. On the marketing side there was Joanna 
Hoffman, who was the original marketing person on Macintosh. Even Jane 
Anderson, John Sculley's personal publicist, came to General Magic. 

And then there was a whole new generation of engineers, people in their 
twenties who reminded Bill and Andy of themselves when they had worked 
on the Mac team. One, Darren Adler, had been the technical lead of Apple's 
System 7 team - at age 24. Bill and Andy weren't doing it on their own, they 
were spearheading a team of self-proclaimed Magicians. 

In its early days General Magic radiated a lot of excitement. It had a very 
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nice interface that obviously drew upon Bill's HyperCard and Andy's Mac 
interface, with the unmistakable graphic imprint of Susan Kare. The basic 
screen looked like a desktop with various tools; on the desk was a postcard 
that one could fill out and send to anyone. 

Bill explains that the starting point was HyperCard, and from there they 
built a telecommunications interface: “The first concept we latched onto was 
Telecards, something dropping out of the sky and landing in your pocket." 

“Bill spent our first week working on it, and we had a postcard that looks 
very much like the one we're shipping today,” says Andy. 

"Andy made a little server on the Macintosh,” recalls Bill. 

*Within three days of having the idea of wanting to do a service, we had a 
HyperCard mock-up on the Mac with little Telecards and a server going that 
actually sent the mail,” says Andy. “Then we came up with one of our semi- 
nal ideas - rubber stamps with semantics.” 

*You want things to be emotionally and visually appealing, not just func- 
tional,” says Bill. “Instead of raw text, you want some graphics to really help 
make it appealing, but even the simplest graphics editor we could think of 
has the problem that it takes time to draw - and an even worse problem that 
most people can't draw something beautiful, something they love. They can 
scribble, but they can't draw some- 
thing attractive. The rubber stamps 
are an outgrowth of those little 
stickers kids use. People can arbi- 
trarily assign properties to them - 
there are scripts inside them. For 
instance, the stamp marked 
URGENT has a script that marks it 
as such.” 

*By the beginning of 1991, we 
came up with this idea of places in 
the software," says Andy. *We 
didn’t have (interface features such 
as the) hallway or the Downtown 
street yet, but we had the idea of 
making each scene in the software 
look like a physical place. We lived 
with that for a while, but it still 
wasn't satisfying to us. We even had the concept of Downtown, but we didn't 
have the framework of Downtown, where it scrolls as you walk by. Finally in 
January of 1992, one of our engineers, Kevin Lynch, really had the seed that 
instigated this idea, with the hallway of doors, and the street Downtown.” 

The interface has evolved to a geographical depiction of a portion of cyber- 
space. (The graphics are by necessity very simple, since low-cost liquid crys- 
tal screens cannot handle subtleties.) Those who have read Neal Stephen- 
son's Snow Crash will instantly see its relationship to the “Metaverse” depict- 
ed therein - a virtual world where one can conduct all sorts of transactions, 
gather objects, and, above all, maintain a sense of place. To buy things, go 
Downtown and go into the electronic shopping mall. To scan newspapers, go 
to the Newsstand. Eventually, the local pizza shop will show up on your per- 
sonal Main Street - go in, scan the menu, and place your order, hold the 
anchovies. 

And incidentally, the interface does not use handwriting recognition. You 
can use a pen or your finger to draw or write on the screen, but digital text is 
entered with a virtual keyboard - which, surprisingly, doesn't work too badly 
for short messages. "Actually," says Bill, ^we spent a lot of time trying to make 
it so you type less, because we don't think that the typing is very good.” 

Some critics will undoubtedly complain that the system looks more like a 
graphic Adventure game than a platform for conducting business. A toy, not a 


Hon 


tool. But then, they said that about the Mac, too. And now even hard-core 
suits diddle their mouses and trip through icon space. Likewise, I think that 
the Magic approach will scale nicely as the market for hand-held out-of-body 
experiences grows. (It would be nice, though, to have more shortcuts built in 
for adept users - sort of a “beam me up, Scotty" button that intuits where you 
want to go at any point.) 


The Telescript Solution 

Early in the development of the interface, though, the Magic people discov- 
ered that a crucial piece of the puzzle was missing. In order to realize its 
vision, General Magic had to pay more attention to the underlying protocols 
of communications technology - a black art that no one on board had really 
mastered. They required an entirely new way of processing messages. Fortu- 
nately, they came across Jim White, a legendary telecom programmer who, 
independently, had been thinking of a solution. 

White, the wizard who had developed the standard x.400 networking proto- 
col, envisioned a network which was not merely a pipeline for messages, but 
a platform of its own - a seething system where every message was literally a 
computer program that executed itself as it went out on the Net. Each message 


1994: 


Now Bill and Andy are leading 
another team of code wizards 
and hardware ninjas in a 
quest no less ambitious than 
the Mac. Photographed at 
General Magic's Mountain 
View headquarters, Bill and 
Andy are shown here with leg- 
endary telecom programmer 
Jim White and Macintosh in- 


= terface designer Susan Kare. 


would be a software agent, a sort of digital servant performing a task for the 
person who sent it out. Sounds scary, and actually it is. But if you could con- 
trol the agents you’d have something terrifically powerful. 

“At that time (1990), we weren’t thinking in terms of agents, we weren’t 
thinking in terms of making the network into a platform,” says Bill. “When 
Jim first brought up agents, I had in my mind knowledge-navigator types 
anthropomorphic, obsequious little sci-fi agents. But then I realized that he 
wasn’t talking about these human personalities so much as traveling pro- 
grams that can take my will with them.” 

The system is called Telescript, and it’s the most interesting part of General 
Magic technology. In previous network architectures, a message was like a 
letter zipped down a chute - nothing happened to it between the time it was 
sent and the time it was received. But in Telescript, the network isn't a system 
of chutes but a sort of beehive, with the messages actively poking around and 
doing things. The closest thing to it is Postscript, which changed the way 
printers worked by substituting rigid output from a computer application to a 
vibrant page description language that allows for the open-ended capabilities 
that come from computer programming. Marc Porat, with typical flourish, 
has described Telescript as *machinery that gives people the magical ability 
to project their desires into cyberspace; that ties together networks of all sorts 
into one seamless, invisible, central nervous system..." 131 » 
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Every year on November 
2, Mexico celebrates the 
memory of their departed 
loved ones in a macabre 
Mardi Gras style party 
called The Day Of The 
Dead. Graves are elabo- 
rately decorated , altars of 
flowers, candles and 
incense are constructed, 
special feasts are pre- 
pared for late friends and 
family while well-dressed 
skeletons roam the city. 


Revelers are fortified with 7 


liberal quantities of 


Tequila. 


© 


The Black Rider is Tom 
Wait s own musical, the- 
atrical rendering of a dark 
old German folktale, pre- 
sented without the the- 
ater. 


The music is a startling 
collection of desolate, 
creepy and beautiful 
melodies, eerie recita- 
tives, carnival-barker-like 
ranting and fragile but ter- 


©1994 Island Records, Inc. 


WIRED and Island Records want 
you to know about the latest Tom 
Waits album, The Black Rider. 
We think you will like it. So, as a ploy 
to direct your interest to this wonder- 
ful work of musical mayhem, we've 
devised a contest with a 
prize to die for: we'll send 
you and a friend to The 
Day Of The Dead cele- 
bration in Mexico City. 
Enter by sending an elec- 
tronic mail containing your 
name, address, and daytime 
phone to: 
br-contest-@wired.com 


Contest information is also available in the Wired areas on America Online (keyword: WIRED), via Wired’s Internet Gopher 
server (gopher to gopher.wired.com) and via Wired’s World-Wide Web server (http://www.wired.com). 


information about the contest can also be obtained by internet electronic mail. Just send a message to: 
br-contest-info@wired.com Information will be retumed automatically to your electronic mailbox. 


For more information about Wired’s online services, send electronic mail to: online@wired.com 
You may also enter by sending us a postcard with: Your греди Address and Daytime Phone to: 
PEGLEG, с/о PLG, 825 8th Avenue, 24th Floor, NV, NV 10019 


Island Records/Wired Magazine will provide the following prizes: 

1 PEGLEG: A trip to the Day Of The Dead celebration in Mexico City, Mexico Oct.30=Nov. 4, 1994. 
Prize is for winner plus one guest and includes roundtrip airfare, hotel transfers, 5 nights hotel accommodation, 
Log яра 5 money, 2 autographed Black Rider posters and a complete set of Tom Waits’ Island cd's, including 
10 WILHELM: ۹ Tom Waits’ Island cd's, including The Black Rider. 


25 КАТСНЕМ: А са copy of the Island Records release, The Black Rider Бу Тот Waits. 


One-Stop Cypher Shop 


nce and for all, there's a book that collects the 

history and truth about data encryption and 
presents it in no-bullshit, easy-to-understand English. 
It's the book that the National Security Agency want- 
ed never to be published. 

Author Bruce Schneier's premise is a simple one: 
Good encryption should be available to all. Just as 
people have the right to hide their letters in whatever 
kind of vault they wish, he reasons, so too should they 
have the right to protect their digital information 
with the most impenetrable cryptography. The feder- 
al government certainly isn't going to provide citizens 
with strong encryption tools (the Clipper chip fracas 
proves that), so Schneier felt a duty to provide a 
single sourcebook of useful algorithms for people 
who wish to keep their private business private. 


Applied Cryptography: Cure for the Clipper chip blues. 


The first hundred pages of Applied Cryptography 
contain the best introduction to cryptography I’ve 
ever seen. Part two teaches the techniques and tricks 
necessary to tell a good crypto system from a bad one. 
Part three is the down-and-dirty description of each 
algorithm. And part four covers political issues. 

Roughly a hundred pages of the book is devoted to 
source code for the most important crypto systems. 
Anybody seriously interested in cryptography, 
though, should get the two-disk set for $30 and save 
all that typing. 

Because we have a First Amendment in this coun- 
try, Schneier’s book can be printed and exported, 
despite how the National Security Agency might feel. 
But, incredibly, since the First Amendment doesn’t 
cover books on floppy disks, it’s a federal crime for 
Schneier to mail source code on his floppies outside 
the US. Go figure. - Simson L. Garfinkel 


Applied Cryptography, by Bruce Schneier, US$44.95. John Wiley & 
Sons: +1 (212) 850 6000. 
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SimHillary 


ant to take your part in the national health care debate? Take a 

look at SimHealth, from Maxis, the creators of SimCity, SimEarth, 
and - my favorite - SimAnt. Because the health care debate lacks the 
commercial sparkle of, say, dinosaur making, Maxis had a sponsor in 
creating it: the Markle Foundation, an organization interested in sup- 
porting high-minded mass media efforts, with the noble ideal of pre- 
venting digital technology from coming to resemble the wasteland of 
commercial television. 

SimHealth’s tone surfaces in the opening screen, with its WPA-style 
images of street and hospital. The program's aim is to bring home the 
complexities of the choices involved in health care reform, and it runs 
from 1992 to 2008. The premise is simple: You are in a car accident, 
injured less by the impact than by the shock of dealing with the health 
insurance system. So, still lightheaded after the accident, you run for 
office, and win. You are then faced with an intimidating bookshelf of 


SimHealth: Concoct your own health care plan for America and see the result. 


choices on policies, financing plans, and so on, along with a pile of 
literalized political chips. According to the choices you make, you get 
feedback: poll results, graphs of costs and medical practice, and, most 
vivid of all, visible evidence of prosperity or deterioration in a bird's- 
eye view of Main Street, USA disturbingly like that provided in Persian 
Gulf War videos of smart bombs meeting their targets. 

The game's basic assumptions can vary. But the most vital part 
of the game is making the highly variable choices between democ- 
racy and efficiency, individual rights and equal access. Not even a 
good dose of MacNeil-Lehrer can bring home as well as SimHealth 
the issue's inherent combination of vital importance and skull- 
crunching tedium. 

It all makes me nostalgic for SimAnt, where the choices are simpler 
and the values clear cut: survival of the nest, expansion across the 
lawn, and expulsion of the humans from the nearby ranch-style house. 
“An ant,” reads our favorite line from Ше Sim.4nt manual, “has roughly 
the processing power of a Mac П But who could formulate a similar 
equation for a member of Congress? - Phil Patton 


SimHealth for DOS: US$29.95. Maxis: (800) 336 2947, +1 (510) 254 9700. 


EROS WIRED APRIL 


1994 


Black Holes and 
Baby Universes 


р Hawking, perhaps 
the preeminent theoretical 


physicist of our time, is an 


incredibly gifted communicator. 


That he can make a layman 


understand part of his arca 


ne 


field, and that he bothers with 
it in the first place, is unusual. 
That he is able to impart this 


knowledge in an offhand a 
sometimes humorous man 
astonishing. While reading 


nd 
ner is 


Black Holes and Baby Universes, 


| had the strong impression that 


Professor Hawking has read 


Astrophysics made fun! 


Douglas Adams and Stanis 
Lem, or vice versa. 


law 


This collection of thirteen 


essays and one BBC interview 
is remarkable for the ease with 


which such rarefied subjec 


ts as 


cosmology, quantum mechan- 


ics, and relativity are discussed 


and explained. Still, be pre- 


pared to scratch your head 


a 


few times, as the subject matter 


really is physics. - Peter L. Herb 


Black Holes and Baby Universes, 


by Stephen Hawking, US$2 


1.95. 


Bantam: (800) 223 5780, +1 


(212) 354 6500. 
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Go to Не!!! 


ow. Unbelievable! A friend slips me two floppies, says, *Go 

home, unzip these.” I stick them in my 486 and five minutes 
later Pm Doomed. My jaw hangs open. | am way impressed. So you 
don't play games? Okay, don't play games. But get a copy of Doom 
and check out what a game can be. (The first level is free from many 
ftp sites. Try Sogang University in Seoul, Korea: ftp sogang/ac.kr and 
get the latest version in /msdos/games/ wuarchive uploads/doom/). 

You will be amazed. Run through a toxic death lab and try to stay 
alive. Bob and weave through real-time 5-D environments, fighting 
soldiers and demons. Use a good sound card and you'll get chills 
hearing them breathe down your neck. 

The atmosphere of these first episodes borders on the satanic. You 
fight with a shotgun, plasma gun, and chain saw, but get over it. It's 
violent, but it's also great programming, great graphics, and a giant 
leap forward in PC game technology. Built on the 5-D technique of 
ID's Wolfenstein, this game goes way beyond: Lightcasting, network- 
ing, and more detailed maps push Doom into a whole new level. 


Doom: Guns and high-powered chain saws. What more could you ask for? 


You can read Doom’s background story if you want to learn why 
you're killing everybody you encounter in the underground hall- 
ways, but it really doesn't matter. The important thing is to remem- 
ber the main rule of survival: If it moves, shoot at it until it drops, 
and then liberate the corpse of its weapons and ammo. Doom is not 
all shoot 'em up; plenty of secrets and surprises will prevent you 
from becoming bored. 

The commercial version of Doom, containing the other levels, is 
just 40 bucks, and after you play the free level, you'll gladly pay for 
the others. So loosen up, have some fun, and check out state-of-the- 
art game design. 

If your PC is on a network, you can play doom in network mode 
with up to three other game freaks. There's the cooperative mode, 
but everybody goes for the death-match scenario - where the object, 
as stated in the instructions, is to “Kill everything that moves, includ- 
ing your buddies.” - Steve Speer 


Doom for DOS: US$40. ID software: (800) 434 2637, +1 (214) 613 0132. 


How To Hack the Newton 


U nder the hood of Apple’s hand-held Newton PDA 
are things few programmers have ever seen 
before. “ProtoLlamas” graze in their “slots” and data 
bubbles away in multiple “soups.” The operating 
system is so innovative that software developers 
venturing into this world for the first time often feel 
like Alice on the wrong side of the looking glass. 

Fortunately, a bimonthly guidebook is now avail- 
able. PIE Developers is a magazine for developers 
creating products for the Newton and other tech- 
nologies emerging from Apple’s PIE (Personal Inter- 
active Electronics) division. The editors promise a 
“no fluff” approach, with useful information in 
every issue for beginning, intermediate, and 


PIE Developers: No-fluff approach to Newton programming. 


advanced programmers. No glossy paper or eye candy 
graphics, just 50 pages of unusually lucid tutorials, 
code samples (like how to “blow smoke”), an answer- 
packed transcript of programmer chatter from a 
session of cyberspace surfing on the Internet, and a 
thoughtful editorial that examined Apple’s controver- 
sial pricing strategy. 

Ordinary Newton users need not trouble them- 
selves with this techno-babble. But for the program- 
mers who hope to make their fortune by catching the 
next wave, or even backyard tinkerers who just want 
to peek under the hood, P/E Developers is a godsend. 
- John Cartan 


PIE Developers: USS60 (six issues). +1 (415) 621 4252, fax +1 (415) 
621 4922, cds.sem@applelink.apple.com. 
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Your Laptop 
Kneeds This 


sing your laptop on your 

U actual lap, especially in a 
car, airplane, or that recliner at 
the Copacabana, is almost as 
much of a trial as learning a 
new piece of software. A few 
gadgets have been sold special- 
ly for the purpose of stabilizing 
the slippery little machines, but 
longtime pilots have known the 
answer since Lindbergh discov- 
ered the high road to Paris. 

Pilots have had to write 
notes, read charts, and keep 
track of where they are as if 
their lives depended on it. 
Which is exactly why they 
developed kneeboards in a wild 
assortment of flavors. My 
favorite is the inexpensive but 
well-made aluminum "Pilot's 


Pal" Clipboard from Sporty's 


Well-balanced approach. 


Pilot Shop. It comes with a 
comfortably wide, adjustable 
elastic strap and an irrelevant 
(to this purpose) pad of FAA 
flight plan forms. They make 
fine paper airplanes. 

At about 6-by-9 inches, it 
might at first seem too small for 
the job, but it works just as well 
as a larger, harder-to-pack 
surface. It keeps the computer 
stable and in just the right 
position for typing and track- 
balling. 

The whole Sporty's Pilot 
Shop catalog offers a glimpse 
into the pilot's world. One 
negative: The photographers 
don't seem to have realized that 
women can fly planes too. 

- Jef Raskin 


Pilot's Pal Clipboard: US$15. 
Sporty's Pilot Shop: (800) 543 
8633, +1 (513) 732 2411. 


Bill’s Bounty: A Digital Art Gallery 


hen I think of collections of art on CD-ROMs, my heart sinks – 

most of what is available is downright dreadful. Microsoft's Art 
Galleryis in a different league - it contains all 2,200 paintings in 
Britain's National Gallery, a collection of European art including 
Seurat's *Bathers at Asniéres,” Velázquez's “Rokeby Venus,” one of 
Van Gogh's “Sunflowers,” and a Monet “Water Lily Pond.” 

Originally developed by Cognitive Applications in the UK in 1991 
as a multimedia learning tool for use in Britain’s National Gallery, 
the program provides information on each painting as well as exten- 
sive cross-references to other works by the same artist, works in the 
same country during the same period, and works created by the 
same techniques. Because it was designed to be used by art lovers not 
necessarily familiar with computers and has been fine-tuned over 
several years of use in the gallery, the interface is not just easy - it’s 
visually appealing. A few animations accompanying the reproduc- 
tions help explain subjects like color theory. However, since Art 


A treat for the eyes: Every painting in Britain's National Gallery on CD-ROM. 


Gallery was designed to be used largely by art amateurs, don't expect 
a detailed encyclopedia of art - even the most prominent works only 
merit 600 words of commentary, and no bibliography leads you to 
further reading. 

Art Gallery is available on the Mac (where it started) and in a Win- 
dows version; anyone with a CD-ROM drive and even a passing 
interest in art should pick one up. According to a Microsoft 
spokesperson, you are free to use these pictures in any way you like - 
as screen backdrops or even in company presentations, as long as 
you don't use the images in a product that you then sell to someone 
else. Bill Gates's interest in digitizing the world's great artworks 
promises plenty more to augment this auspicious beginning. 

- Charles Forsythe 
Art Gallery for Windows and Art Gallery for the Macintosh: US$79.95. Microsoft: (800) 426 9400, +1 (206) 
882 8080. 


Gimme Some Space 


Dm Sydney Pollack used Virtus WalkThrough 
to develop sets and plan shots for The Firm. Now 
Virtus VR, the "consumer" version of WalkThrough, 
lets graphics novices visualize and model their own 
3-D environments. 

Virtus VR presents a cubic mile of virtual space in 
which you build structures from a generous geomet- 
ric shape library and add 3-D objects from the "sam- 
plers" (home, office, vehicle, outer space, and more), 
changing colors and textures as you go. You drag 
objects into one window, where you edit in 2-D. In the 
adjacent window you use the mouse to “walk 
through" the resulting 3-D environment in real-time. 

Virtus VR comes with six sample scenes to explore 
or modify, including Dealey Plaza (blocky figures 


[Caner tes 7 


FF таат гвл: 


Virtus VR: It's fun, but it ain't virtual reality. 


represent Jackie and JFK), the Hindenburg, an ocean 
floor, and the White House. The program lets you 
import PICT files as textures, so you might map a self- 
portrait onto a wall in the president's residence - 
although complex scenes scarf RAM and retard navi- 
gation. Virtus also sells separate object libraries and 
texture collections. 

just wish they'd chosen another title. Virtus VR is 
not virtual reality. Pushing the trendoid label this far 
confuses people for whom VR is a new concept. Virtus 
VR doesn't let you program objects to respond to 
input or events, and, in the 3-D window, the only 
thing you control is viewpoint. Still, it's a fun, effec- 
tive tool for building scenic models and visualizing 
spatial relationships. - Linda Jacobson 


Virtus VR for DOS and Macintosh: US$99. Virtus Corporation: (800) 
847 8871, +1 (919) 467 9700, virtustech@aol.com. 
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Original Motion Picture Soundtrack 


REALITY 


Original Motion Picture Soundtrack 


REALLIY ВЕБ 


LENNY KRAVITZ + THE JULIANA HATFIELD THREE » U2 • CROWDED HOUSE « WORLD PARTY • DINOSAUR JR. » THE POSIES 
* SQUEEZE + THE KNACK • THE INDIANS + LISA LOEB 8 NINE STORIES + ETHAN HAWKE + МЕ PHI ME + BIG MOUNTAIN 


LENNY KRAVITZ 


THE JULIANA 
HATFIELD THREE 


U2 
CROWDED HOUSE 
WORLD PARTY 
DINOSAUR JR. 
THE POSIES 
SQUEEZE 
THE KNACK 
THE INDIANS 


LISA LOEB 8 
NINE STORIES 


ETHAN HAWKE 
ME PHI ME 
BIG MOUNTAIN 


AVAILABLE AT... 


TOWER RECORDS VIDEO 


8% 
[Shop by Phone 1 - 800 - 648 - 4844 
FD оч а. 


THE RCA RECORDS LABEL 


е 


ж Iw « 
Батерии 
4S TMK(S) ® REGISTERED MARCA(S) REGISTRADA(S) 
GENERAL ELECTRIC, USA. BMG LOGO & BMG MUSIC. © 
1994 UNIVERSAL CITY STUDIOS, INC. & © 1994 BMG MUSIC 


AN MCA COMPANY 


PCMCIA: Fill Your Slots 


Е“ more than а year, most laptops sold have come equipped with one 
or two PCMCIA slots on their sides. These slots give PCMCIA credit- 
card-sized modules direct access to the laptop's electronic internals, 
letting devices like memory cards and network interfaces run at the 
computer's full internal speed. 

PCMCIA comes in three flavors: Type I (5.5-mm thick); Type II (5.0- 
mm thick); and Type III (10.5-mm thick). All ofthe cards use the same 
interface, so there's no problem plugging a Type I card into a Type II 
slot. Most Type I cards are used for extra memory. Type III cards, when 
they appear, are likely to hold miniature hard disks. The real action 
these days, though, is with Type II interfaces. 

Xircom's Creditcard Ethernet Adapter (list US$549) lets me drop 
my PC laptop onto a network. Using the PC/TCP software package 
from FTP Software ($400), the laptop can directly access the files on 
the network server's hard disk, use its DAT tape drive for backups, 
and print to my PostScript printer. I can transfer files back and forth 
at nearly 1.6 Mbits per second - more than seven times faster than 
through Xircom's previous ethernet adapter, which connected to lap- 
tops through the parallel port. 


PCMCIA: Three cards to get you plugged into the network. 


Xircom also sells a Creditcard Ethernet Modem, which builds an 
ethernet adapter and a V.52 turbo/V.42 data / fax modem into the same 
Type II card. That card lists for $699. 

For people who can't stand being tied down at all, Xircom has its 
Creditcard Netwave Adapter, which creates a wireless ethernet by 
using a 2.4 GHz, frequency-hopping, spread-spectrum radio. The 
indoor range of the card is 50 to 50 meters. Equip two laptops with 
these $499 cards and they'll be able to transfer files to each other as if 
they were on the same LAN. The base unit, called the Xircom Netwave 
Access Point for Ethernet (priced at a cool $999), connects the radio- 
based network with a physical ethernet LAN. You'll need one of these 
base units every 100 meters in your plant if you want campuswide cov- 
erage. The only problem with the spread-spectrum units, experts say, 
is security: Broadcast your data into the air, and anybody with one of 
these jewels can pick it up - even your competitors, if they should be so 
sneaky to rent an unmarked, adjoining office. - Simson L. Garfinkel 


Xircom, Inc: + 1 (818) 878 7600. FTP Software, Inc: +1 (508) 685 4000. 


Museum or 
Hospital 


n this Japanese CD-ROM, 
! you'll wander the halls of a 
virtual "museum," where a 
mysterious gray figure forever 
attempts to push his way out of 
gruesomely anatomical oil 
paintings. In the next wing 
over, eerily tendentious organ 
music by Hiroyasu Yaguchi 
accompanies your trips down 
dim gray corridors — presum- 
ably the "hospital." Click on 
cell windows in the numerous 
doors to see looping, colorized 
QuickTime movies of masked, 
seminaked figures obscurely 


gesturing amid ominously 


A bad place to be sick. 


pounding industrial machinery. 

Look for the stairwells, 
which offer pretty rides them- 
selves and lead to more crazi- 
ness, including a semimechani- 
cal dog on a hospital trolley, an 
alien bug crawling across a 
shimmering corridor, four green 
creatures playing musical chairs 
on a blue bench, and a round 
stone-lined room where black 
and gray cubes rotate and pulse 
on heavy pedestals. 

Museum or Hospital 
rewards a slow, meditative 
pace; click-happy tourists will 
miss a lot. — Jim Gasperini 


Museum or Hospital: USS99. 
East-West Communications: 

(800) 833 8339, +1 (310) 858 
8797. 
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Yesterday's Home of 
Tomorrow Today! 


'm not waiting for home automation. | already have 

a system that turns the outside lights on and off 
each night (varying the time a bit, to confound bur- 
glars), lets me turn the living-room lights off from my 
bedside, and lets me start the coffee brewing in the 
kitchen even as | fumble for my slippers - all for less 
than US$250. 

This X-10 system (Radio Shack calls it Plug 'n Pow- 
er) is not only cheap, it's clever. If you want to use a 
lamp or gadget that the system has turned off, just 
flick the appliance's switch off and on, and X-10 will 
power it up again. The system communicates via your 
home's power lines. To hook up a lamp or appliance, 
you just plug an X-10 module between it and the wall 
outlet. There are two main types of modules, each of 
which cost just under $15 per module. Appliance 


X-10: Give your house a nervous system. 


modules can be used for anything; lamp modules not 
only turn on and off but dim as well. A dial on each 
module sets its address, so it will know when the 
controller is talking to it. You can control devices 
individually or in ad hoc groups, turn every module in 
the house off, or turn all lights on, just by pressing 
buttons on a controller ($13 to $25) in any room. 

There's plenty more: gadgets to reset your thermo- 
stat; wireless controllers, controllers that let you 
phone in your commands. ("Turn on, air conditioner, 
I'm coming home!"), and controllers that you program 
by computer. Then there are motion sensors, light 
detectors, and tie-ins to security systems. But be 
careful; make your house too smart and it might 
decide it doesn't need you around anymore. 

"C'mon, open the front door, X-10." - Ivan Berger 


X-10, Inc: (800) 526 0027, +1 (201) 784 9700. 


HAS DENNIS MILLER 


If you can't find the Dennis Miller, That's News to Ме or Dennis Miller, That's 
Geek to Me' interactive CD-ROMs at your nearest software store, there's your 
answer. (If you can't find your nearest software store. call 1-800-94DENNIS.) 


< Hey. you can't live off Saturday Night Live re-runs forever. > 


Dennis Miller, That s News to Me and Dennis Miller, That ‘є Geek to Me are a joint effort between Miller-Pickering Syndications and Sanctuary Woods Multimedia, 
Inc. © 1994 Sanctuary Woods Multimedia Corporation. Sanctuary Woods is a registered trademark. Haugh. the Haugh logo, Dennis Miller, That 's News to Me and 
Dennis Miller. That 's Geek to Me are trademarks of Sanctuary Woods Multimedia Corporation. 


Take Your PC 
On the Road 


ation time 

and place. Make 
up to four stops 
along the way. 


LEADFOOT 


Click 
For your driving 
style. From 
lead foot to laid 
back, freeways 


or county roads. 


LIN 
CALCULATE 


For the best 
routes. In seconds, 
the quickest, wi 
shortest and best 


Your personal 
driving guide. 
Maps and direc- 
tions to guide you 
in your journey. 


AUTAMAP” 5 
Call today to order 


1-800-440-MAPS 


or visit your local 
software store 


Automap Road Atlas (DOS or Win or Mac) ....... 

Automap Road Atlas (CD Version-Win) ..........$99.95 $59.95 
Automap Road Atlas Upgrades (DOS or Win) ....$39.95 $29.95 
Automap Destination Europe (add-on) ............ $49.05 $39.95 


Payment by VISA, MasterCard, or Check. Add $5.50 shipping and 
handling. WA residents add 8.296, CA residents add 8.596. 


Automap Inc. Monday-Friday 8:30 am to 5:00 pm, 1309 114th 
Ave. SE, Suite 110, Bellevue, WA 98004. Fax: (206) 455-3667 


Requirements: Hard drive with 51/2 MB free. Windows version: Windows 
3.0 or above in standard or enhanced mode. DOS version: DOS 3.0 or above, 
640K RAM. Destination Series add-ons: Work with DOS or Windows ver- 
sions of Automap Road Atlas. Mac version: Macintosh Classic Il & up, or a 
Powerbook 140 & up. Does not run on Macintosh Plus, SE or original 128K or 
512K Macintosh. Superdrive. System 6.0.7 or above, System 7 friendly. 


© Copyright 1988-93, NextBase Ltd. Automap is a registered trademark of NextBase Ltd 


1. Human Genome 

The hype surrounding the human genome project has fostered a new belief in pre- 
destination, a belief that we are genetically destined to be alcoholic, overweight, or 
quick tempered, and that therefore there is nothing we can do to change. It is no 
conicidence that the health and diet trend in America is declining at the same time 
as the hype surrounding human genome discoveries is increasing. In reality, gene 
detection is best used for finding out what incurable diseases we are likely to fall 
victim to knowledge | can do without.Technology that primarily benefits insurance 
companies doesn't seem like progress. 


2. Fall of Nippon 

No shortage of newspaper and magazine articles have been describing the current 
problems of the Japanese economy: falling stock market, rising unemployment, and 
widespread angst. True, all of the articles mention the somewhat paranoid thesis 
that the Japanese are exaggerating the difficulties as a way to get a better deal on 
trade agreements, but the majority of every article is lovingly devoted to enumerat- 
ing the signs and hardships of budget Tokyo: noodles instead of French cuisine, 
shochu instead of whiskey. The hype is a clear indicator that Japan is no longer the 
economic bogeyman; watch for fear of a Chinese planet to take its place. 


Current Position Months 

Position Last Month on List 
Human Genome 1 pj 
Fall of Nippon 2 Bi 
Mosaic 3 us 
Pagers 4 — 
Set-top boxes 5 2 

HYPE LIST 

3. Mosaic 


In the constant search for a killer app that will bring the Net to the masses, Mosaic is 
the current pick. It allows for navigation throught the Internet with a consistent and 
attractive hypermedia interface. The bad sign is that only the Net intelligentsia are 
excited about Mosaic - the typical PC user isn't clamoring for the program. There are 
a few reasons for this: Mosaic is non-trivial to set up, it requires full network connec- 
tivity, and most importantly, it still requires a lot of exploring to find what you want. 
But getting lost on the Net has never been so much fun. 


4. Pagers 

| didn't much mind when all the folks on campus had colored Motorola pagers 
clipped to the front pockets of their Girbauds for that faux drug-dealer look. After 
all, people were so thrilled to get paged they'd return my calls. But the new genera- 
tion of pagers, with their 3-inch LCDs and scrolling news feeds, have begun to get 
on my nerves. Just as people used to volunteer the "exact" time when digital watch- 
es were new, people now volunteer gratutitous news reports: "Steve! A new cease- 
fire in Bosnia!” News is no longer what fits in a sound bite, but what can fit on a 
pager screen. 


5. Set-top boxes 

Technology companies are excited about the set-top box concept because it will 
change the economics of television. Set-top boxes will have a limited life-span 
(because of obsolescence) and will have to be replaced every few years, just like 
your car and computer. Because a set-top box is really just a computer, it wil follow. 
the same curve of rapidly increasing speed, memory and features. TV has been resis- 
tant to extinction; the last big coup was with the invention of remote controls. Now, 
with set-top boxes, we will be pressured to replace at least part of our TVs annually 
in order to get features we don't really need. 


- Steve G. Steinberg 


Motoboard 


otoboard — because there 

just isn't enough trouble 
in the world." That's Motoboard 
International's company 
motto...or at least it ought to 
be. Motoboard makes a skate- 
board - that vehicle cops love 
to hate - with a real gasoline- 
burning engine. No, wait, it gets 
better - the Motoboard can 
reach speeds up to 30 mph. 
That's 8 mph faster than my old 
moped could manage, even 
with a tailwind. 

This is the kind of thing you 
just know Wile E. Coyote would 
kill for. Speed is controlled with 
a hand-held trigger throttle 
that automatically returns to 


idle when released, and gentle 


Not a cop's favorite toy. 


braking is controlled by engine 
compression. With a small, 
forced-air-cooled, two-cycle 
engine and an overall unit 
length of 36 inches, the Moto- 
board isn't much larger than a 
normal skateboard, and yet one 
full 16-ounce fuel tank lets you 
ride for up to an hour. The small 
motor's “roll bar" even acts as a 
carrying handle, and the quiet 
1.4-horsepower engine turns 
even the mildest skating 
enthusiast into a sidewalk 
threat to be reckoned with. The 
Motoboard retails for 700 
bucks, but the first time you get 
on it and tear through the lobby 
of the Hyatt Regency has got to 
be worth at least a million. 

- Chris Hudak 


Motoboard: US$699. Motoboard 
International: +1 (209) 827 
1600, fax +1 (209) 827 1967. 


Smilla's Sense of Snow 


milla is the most unusual heroine to emerge 

from Scandinavian literature since Pippi Long- 
stocking. Her mom is an Inuit seal hunter who 
lives in Greenland, and her dad is an opulent (what 
other kind?) Danish plastic surgeon. When her 
mother is killed by a seal, Smilla is forced to move 
to Denmark, a country whose people she learns to 
understand and hate: " [they] always choose the 
comfort of suppressed information rather than 
the burdensome truth." 

Ostensibly, Smilla's Sense of Snow is a mystery 
novel in which the heroine intrepidly unravels the 
mysterious death of an Inuit child who jumps off a 
five-story apartment building in Copenhagen. 
Smilla's certain that the child, a friend of hers, was 
forced to jump, so after borrowing a hefty sum of 
guilt money from her dad, she begins a harrowing 
search for the murderer. During the process, she 
stalks through underground archives, jumps off 
an exploding yacht, swims to safety through frigid 


waters, and finally signs on with a private vessel 
chartered by the bad guys. The craft is headed for 
a tiny island off the coast of Greenland, where a 
mad chase ensues across a glacier and through an 
ice cave. 


Because she's a Snow Queen of the first order, 
Smilla unveils her moods and previews the coming 
action by describing in wondrous detail the kinds 
of snow and ice she encounters. Not only that, 
she's a trained glaciologist, so by the end of this 
book you'll know, among other things, that in 
Inuit, big soft flakes are called "ganik." 

Everything about this story - except the plot, 
which is more twisted than it needs to be - feels 
authentic. At one time or other, the author must 
have been a woman, an Inuit, and a glaciologist - 
at least, he creates a pretty good simulation. 
There's even a graphic description of a most 
unusual sex act - presumably practiced by the 
Inuit - that seems quite imaginative, highly plau- 
sible, and effectively reverses the sex roles as well. 
(Hint: it's near the middle of the book.) 


- Sylvia Paull 


Smilla's Sense of Snow, by Peter Hoeg, USS21. Farrar Straus and 


Giroux: +1 (212) 741 6900. 
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You can't buy the first 


Rare First Issue of Wired - Free! 


issue of Wired from us, 


You're not totally wired if you are not using Wired Online. 


Access the Wired but you can get it free 


Knowledge Base, the full text of all issues of Wired from the 


first - including through Wired Online. 


stories like Mitch Kapor's The Case for a Jeffersonian Informa- 
tion Policy (which became the backbone of the Administration's 
information infrastructure proposal), or Douglas Coupland's 
groundbraking Microserfs. You can find it free at Wired Online. 
Discover stories not included in the print version of Wired. 
Discuss articles and issues with contributors. 

Connect With the community of Wired readers. 

Stay Informed about Wired 


Search text of all Wired back issues 


Get Wired Online: 


The Out-of-Magazine Experience 


Service Where's Wired? Getting there (online) Contact (human) 
Wired Infobot Send e-mailto include the words "get Wired Online 
(e-mailserver) ‘infobot@wired.com index In the message +1 (415) 904 0662 
Wired Gopher wired.com gopher to: wifed.com Wired Online 
port 70 +1 (415) 904 0662 
America Online News and. Finance, keyword? WIRED America Online 
Internet Center areas +1 (800) 827 6364 
OneNet vendor forums select the Wired OneNet Los Altos 
Magazine icon +1 (415) 948 4775 
MindVoX Cyber Space Area; diae (212) 98941410899 MindVox 
WIRED Forum telnet phantom. com; +1(212) 9892218 


type "read" in Main MERU 
then type "go wired? 


USENET alt.wired your favorite телів (contact your local 
reader software Netnews provider) 
the WELL WIRED conference dial +1 (415) 332 6106 the WELL 
or telnet well.sf.ca.us; +1 (415) 332 4335 
then type "g wired" 


Coming Soon: 


> Wired Online's Т1 Internet connection 


> Wired's W3 (World Wide Web) home page 


» HotWired Mailing and Discussion Lists 


Techie Heaven 
Magazine 


ASA Tech Briefs is a month- 

ly magazine covering new 
government patents you can 
license, handy circuits, inven- 
tions, gadgets, and other 
achievements out of knowledge 
emporia like the Johnson Space 
Center, the Langley Research 
Center, or the Jet Propulsion 
Laboratory. It's published in the 
hopes that the technology will 
escape the labs and help US 
industry, but | am sure many 
copies end up off-shore. 

To keep your finger on 


what's happening in the dimly 


NASA TechBriefg 


lit research cubicles of the 
military-industrial complex ask 
for an application form from: 
NASA Center for Aerospace 
Information Manager Technolo- 
gy Transfer Office, 800 Elkridge 
Landing Road, Linthicum 
Heights MD 21090-2934. Then 
you, too, may learn all about 
"Processible Polyazometines," 
"Directional Solidification of 
Succinonitrile" and "Slush- 
Hydrogen Technology." To 
quote Mr. Spock, "Fascinating." 
- Jef Raskin 
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Meta Comic Book 


ow do comics work?” asks Scott McCloud in his book Understand- 
H ing Comics: The Invisible Art. 

This quickly leads us to: “How do we work?" Why can't we help per- 
ceiving a face in a circle, two dots, and a line? Why does a drawing of 
Batman mean more to us than a photograph of Michael Keaton as Bat- 
man? Why do our minds race to make sense of the transition between 
two panels, or of the relationship between a picture and its caption? 

McCloud pulls comics apart in front of our eyes, drawing them so 
that the marionette strings are in full view. And even while you're look- 


ing at the mechanisms that he's made visible, his comics keep working. 


Like any good deconstruction, his work is enlightening and funny at 
the same time. And unlike a lot of books about perception, Understand- 
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Understanding Comics: "A truly useful book on interface." 


ing Comicsis written in a medium that makes semiotics simple. 

This is not a book about comics. It's a comic book about comics. *It's 
a powerful tool for making a persuasive point," says McCloud. *Comics 
do have an edge. Images have a peculiar power to fuse themselves with 
an idea and help the idea stay anchored.” 

If you think this sounds McLuhanesque, you're not alone. Under- 
standing Comics raises questions about perception that concern cre- 
ative people in all manner of new media. Apple Directions, Apple's 
developer newsletter, called this a “truly useful book on interface.” 
The accolade doesn't surprise McCloud. “The most brilliant semioti- 
cians in the world,” he says, “are working for Apple.” - Robert Rossney 


Understanding Comics: The Invisible Art, by Scott McCloud: US$19.95. Kitchen Sink Press: +1 (413) 586 
9525. 
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Three From Xiphias 


lot of CD-ROM publishers are simply dumping 

words and images onto disc. Most video clips are 
worse than useless. Xiphias is one of the few compa- 
nies that is looking seriously at ways to make CD-ROM 
useful and to take advantage of its abilities. 

How the World Works, an ambitious title for a brief 
history of civilization, and How Things Work, “a light- 
hearted video tour through the history of human 
ingenuity from carburetors to carbon fiber,” are fun 
to cruise and edifying to parents as well as children. 

Xiphias has imaginatively repackaged data on 
these CD-ROMs of encyclopedic information. A grid- 
like “Matrix system” provides three different roads to 
knowledge, if not necessarily wisdom: Author's Path, 
POV or Random. The first moves you through the cells 
of the matrix, leaving a "trail" to mark your path. 

The second allows you to take a chronological slice 


Fun to cruise and edifying to both parents and kids. 


that pivots off geographical point and to look at 
history as it happened - on the ground around the 
pyramids, for instance, from Cheops to Sadat. The 
third - my favorite - in effect shuffles the cards until 
you pick one: the Battle of Cambrai, or McGuffey's 
Reader, say. 

But with its QuickTime implementations, the 
Matrix system taxes slower machines. While the idea 
of a common interface for a series of volumes is 
admirable, I’m not so sure it works as well on Kathy 
Smith's Fat Burning System as on history. (Does your 
laptop have a CD-ROM so you can take this disc to the 
exercise mat?) And why can't all CD-ROM designers 
install a simple control menu with Exit and Return to 
top menu options constantly on screen, as even 
children's games do? - Phil Patton 


How the World Works, How Things Work: US$39.95. Kathy Smith's 
Fat Burning System: US$69.95. Compton's New Media: (800) 862 
2206, +1 (619) 929 2500. 


Newsworthy Netstuff: 
EDUPAGE 


M ighly recommended: a 
free subscription to 
Edupage. This compendium of 
technology news as it relates to 
education can be had by 
anybody with tendrils winding 
from screen to the Internet. 
"Education" is defined rather 
broadly, and Edupage, pub- 
lished by Educom, will help 
keep you wired 

Educom’s motto is "Trans- 
forming Education Through 
Information Technology." Its 
messages often refer to its 
medium: It is delivered exclu- 
sively by e-mail over the 
Internet. The "editors" gently 


flog their paper publication, a 


Edupage: Free, and good. 


worthy contribution to the 
genre, without being obtrusive 
about it. 

To subscribe to Edupage, 
send an e-mail message to 
listproc@educom.edu. The 
message must contain only this 
text: SUB EDUPAGE firstname 
lastname (substitute your real 
first name and your real last 
name for "firstname" and 
"lastname"). No handles, please. 

If you don't like what you see 
you can jump ship easily — just 
toss a message to the same 
place with the text: UNSUB 
EDUPAGE - по name necessary. 
Give it a try; this is one free 
service that's worth something 
- Jef Raskin 


En Passant 


f you hate the idea of interactive shopping, Apple has a surprise 

that will enable you to pry the term *home shopping" from the ini- 
tials “QVC.” In December, Apple sent its first interactive shopping 
CD-ROM, En Passant, to 50,000 people. Despite the stupid name 
(French for “in passing"), this product's interface and selection of 
clothing, gifts, electronics and games are all top-notch. 

The manufacturers featured include Patagonia, Land's End, Pot- 
tery Barn, Tiffany and Co., Williams-Sonoma, and sixteen others who 
sell stuff you might actually want to buy. 

En Passant does more than merely serve up screens of photos, 
prices, and an ever-present 800 number. To start with, En Passant is 


Adult 
Mere 


En Passant: Home shopping's not as creepy as it used to be. 


beautiful - elegant and rich. An electronic magazine included on the 
CD-ROM offers surprisingly good advice about decorating. In addi- 
tion to the requisite notes on colors, styles, sizes, and ordering, it has 
a handy “valet” search mechanism for finding items by keyword, a 
*gift registry" for reminding you when to buy gifts for whomever, 
and a way to create custom catalogs for yourself or others - with 
only those items that meet your interests - a clever feature that will 
save you time when the next quarterly update arrives. 

This product just may push some people into buying CD-ROMs 
after long resisting games and Photo CDs. - Nathan Shedroff 


En Passant: (800) 437 4121. Apple Computer: +1 (408) 996 1010. 


nine inch nails: 
the downward spiral 
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halo eight 


Tom Waits 
The Black Rider 
Island 


doctor once warned Tom Waits that if he kept 

abusing his voice, he'd end up like Frank Sinatra. 
Waits replied, "What - rich and powerful?" That voice 
- a deep, gin-soaked, two-pack-a-day rasp - is the 
very instrument that's made him, for two decades, 
one of alternative culture's leading men. A scruffy, 
creative sage who shows no sign of abating, Waits is 
our renaissance man: an actor (Dracula, Short Cuts) 
and experimental musician with a dozen LPs to his 
name. His latest CD provides the soundtrack for a 
Robert Wilson play, based on a centuries-old German 
legend. 

The Black Rider, which premiered in Hamburg in 
1990, tells the tale of Wilhelm, a clerk who makes a 
deal with a dark horseman in order to win his love - 
a forester's daughter - in a shooting contest using 
magic bullets. Wilhelm wins the match, but acciden- 
tally slays his bride with the same bullets: He goes 


The front panel of Zorn's provacative album sets its tone. 


mad. A perfect palette for Waits's song writing, The 
Black Rider bristles with romance, sinister charac- 
ters, and insanity - subjects Waits has addressed 
throughout his career. The score features German 
and American musicians, the musical direction of 
Greg Cohen, and the texts of William Burroughs; but 
the music, shifting among haunting instrumentals, 
tender ballads, discordant symphonies, and Old- 
World dances, is all Waits. He employs a wild smatter- 
ing of instruments, some unconventional (choruses 
of stomping boots, a bowed saw), some mysterious 
("chamberlain," "emax"), and, typically, finds new 
variations for his voice, either by adding accents or 
shouting through a bullhorn. 

In liner notes, Waits wishes for The Black Rider to 
"dream its way into the forest of Wilson's images and 
be absurd, terrifying, and fragile." The soundtrack 
succeeds at all three: You haven't heard a moodier 
record in years, as Waits carries the listener through 
mists of romance and blizzards of madness, always 
beckoning with that wonderful voice. - Colin Berry 
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Ozric Tentacles 
Vitamin Enhanced Ozric 
Tentacles 
Dovetail 


Progressive psychedelic rock is 
alive and burnin' in the guise of 
England's Oztric Tentacles. Their 
brand of space rock recalls the 
halcyon days of Hawkwind and 
Gong, but is updated by a mix of 
unexpected styles, including 
reggae and exotic world musics. 
The Ozrics built a rabid follow- 
ing in England, releasing six 
cassettes on their own, here 
gathered together, with the 
original, idiosyncratic art that 
graces all of their releases, in a 
magnificent six-CD set. 

- Dean Suzuki ® 


Gustav Mahler 
Mahler Plays Mahler: The 
Welte-Mignon Piano Rolls 
Pickwick GLRS 101 


In1905, Gustav Mahler played his 
compositions into a device capa- 
ble of transcribing a pianist's 
playing - including pedalling 
and dynamics. The playback 
device reads its internal piano 
roll, playing an ordinary piano by 
means of mechanical fingers and 
feet, with an astonishing degree 
of accuracy. The present CD, 
recorded digitally on a modern 
Steinway, gives valuable insight 
into Mahler's interpretation of his 
own music. Bryan Higgins ® 


Various Artists 
From Here to Tranquility 
Silent Records 


This ambient compilation will 
send you where the title promis- 
es. Within this collection of 
ambient music from certain tal- 
ented San Francisco artists, the 
first track, "Sonic Alter," will drop 
you seaside; the second, "H20," 
will take you under. After this 
brief aquatic experience, you are 
jettisoned to space with "2 Pro1," 
by Space Time Continuum. This 
one is guaranteed to send shiv- 
ers up your spine. Psychic TV 
caboose the compilation with 
"Completion 4A”: The eerie poem 
winding throughout this track 
will cling like a mist within your 
mind. - Lisa Ferrara 


Khaled 
N'ssi N'ssi 


Mango Records 


Algerian fundamentalists exiled 
Khaled for being too raw. These 
LA sessions, produced by Don 
Was, will not bring about a rec- 
onciliation. Khaled's vocals ride a 
tidal wave of Arabic funk, backed 
by a traditional Egyptian string 
section and accented by searing 
quitar, Latin keyboards, honkin' 
R&B sax, even some African-style 
pedal steel guitar. Strangely, the 
international touches only mag- 
nify Khaled's Arabic soul, making 
this the best kind of crossover 
possible. – j. poet 


James Blood 
Ulmer 


Blues Preacher 
DIW/Columbia 


James Blood Ulmer is the rare 
guitar player who plays avant 
garde jazz, yet still knows how to 
rock out. Blues Preacher is funk, 
blues and rock; but Ulmer's brand 
is unlike anyone else's. He 
unleashes torrents of harmalodic 
riffs — right in the middle of vers- 
es; uses unusual changes and 
passing chords, and sings with a 
gravelly voice that is a perfect 
counterpoint to it all. Blood has 
come up with an album of funks 
and grooves that is incredibly 
pleasing and ultimately satisfy- 
ing. - Peter L. Herbe 


Kristin Hersh 
Hips and Makers 


Sire/Reprise 


As frontwoman for Throwing 
Muses, Kristin Hersh wrote clever, 
complex pop - precisely the 
opposite of Hips and Makers's 
painful and personal cathartic 
journey. Cello, piano, and 
occasional percussion accompany 
her voice, which, paired with her 
acoustic guitar, sounds dusty and 
taut. Hips chronicles tales of 
ghosts still inhabiting abandoned 
houses, of inherited madness, 
crippling alcoholism, and truths 
told by cuckoos and loons. Moth- 
er of two, Hersh recants a 
newborn's breath as "soul kissing" 
with special qualification on "Vel- 
vet Days." So simple and clean, 
you'll listen repeatedly. 

- Colin Berry ® 


Combustible 
Edison 

|, Swinger 

Sub Pop 


Combustible Edison creates a 
modern space in which Julie Lon- 
don, Martin Denny, and the Ven- 
tures can all comfortably take 
refuge. They've got the chops — 
those are real vibes, harpsichord, 
and piano sounding those notes 
and that's what makes this dif- 
ferent from your average die-rock 
novelty project. Case in point: 
Their version of "Cry Me a River" 
doesn't suck – indeed, Liz Cox's 
sultry vocals and bandleader 
Michael Cudahy’s fist-tight 
arrangements neatly yank this 
classic into the present. 

- Patrick Barber ® 


COMBUSTIBLE 
EDISON 
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Philip Glass 
Einstein on the Beach 
Nonesuch 


This new recording of Glass's 
magnum opus differs 
significantly from the 1979 ver- 
Sion. About 37 minutes of the 
incessantly repetitive, but ulti- 
mately cathartic music have 
here been restored. The vocal 
performances are especially dis- 
similar: The bel canto style of 
singing, with heavy vibrato and 
richer tone, is in marked contrast 
with the lighter, airier singing of 
the earlier recording. Tempos are 
quicker, ratcheting up the ener- 
gy level; synthesizer timbres are 
more up-to-date. Einstein is 
groundbreaking minimal music 
that sounds as fresh, riveting, 
and provacative as it did when it 
premiered. — Dean Suzuki ® 


Microwave O' The Month 


SLEEP 


Sleep's Holy Mountain 

Earache Records (no joke) 

“Whoa, dood! Like, SLEEP, maan!” This one's rife with thudding metal 
clichés and corny medieval/new-agey lyrics (of the high-school sopho- 
more pot-head genre). Spinal Tap still does it better. Though not by 
much. - Will Kreth @ 


tthe beginning of each music review, you'll find a 

four-digit code for each album. To hear sample cuts, 
dial the 900 number below, entering this code when 
prompted. You'll hear up to three minutes of music, at 95 
cents per minute. "Fast forward" by punching 3, louder 
volume 4, softer 5. To use Music Access, you have to be 18 
and have a touch-tone phone. 


Combustible Edison I, Swinger 

Philip Glass Einstein on the Beach 
Kristin Hersh Hips and Makers 

Khaled М55/ N'ssi 

Ozric Tentacles Vitamin Enhanced Ozric 
Various Artists From Here to Tranquility 
James Blood Ulmer Blues Preacher 
Gustav Mahler Mahler Plays Mahler 
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Axis the Gamecheater gives you a few new tricks in your favorite games — 
special powers, enhanced weapons, and extra lives. So now you can get on 
with the adventure, past that nasty spiked pit, without burning your last life in 
a bad Super Dave imitation. Or you can loose your vengeance with that outlaw 
turbo laser cannon you've always wanted. With Axis the Gamecheater, you get 
the little boost you need to keep the game fun! Superpowers are yours on 
demand — with just the press of a key! 


Axis the Gamecheater provides custom cheats for dozens of the most 
popular games, on PCs or Macs, and we're adding new games all the time. 
Available now at: Best Buy, CompUSA, Egghead Software, Electronics 
Boutique, Software Etc., or wherever exciting software is sold! 


Ê or more information, call 


or 901-682-9676, Fax: 901-682-9691 


Copyright ©1993-94, Baseline Publishing, Inc. All rights foreign and domestic reserved. Axis the Gamecheater and the Baseline logo are trademarks 
of Baseline Publishing, Inc. All other names are trademarks of their respective holders. Help! I'm being held captive in the fine-prir 
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Ancient Pixel Fun 


'm bored with high-tech 

home video games. There's 
not much happening behind 
those high-res graphics and 
ultra-violence. When | want to 
play real video games, | hook 
up my old Atari 2600. 

With Atari, the games are 
simple. Basic block elements 
make up all of the action — you 
won't find any pretty pictures 
or special attack moves. There 
is a blip for you, and a blip for 


the other guy, and you just go 
at it – not hand-to-hand like 
Street Fighter, but mind-to- 
mind, like Warlords, an old 
Atari classic. In Warlords, you 


Areal game box. 


must defeat three immobile 
characters to win. The super- 
low-res game has only four 
colors, but it works. You 
succeed by outsmarting others 
— not by knowing the secret 
moves or by pressing buttons 
faster. 

Every good Atari game has 
its own inherent challenge, its 
own subtle complexity. The 
challenge of these games is the 
same as in chess. It's not how 
cool the knight and rook look, 
but what you do with them 
that makes chess a great game. 
Can this be said for most of 
today's video games? - Scott E. 
Berkun 
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World-Wired Without Wires 


hort of a successful SETI contact, the best way to get another point of 
©, w on what's happening around the universe is to listen to short- 
wave radio. Problem is, shortwave is haunted by this nerdified image of 
a greasy-haired kid sporting a pair of humongous head-phones, clois- 
tered in a basement room, surrounded by evil-looking coils. Up on the 
roof is a bird-strainer of radical antennas that makes your house a CIA 
target. The aural image is hardly better: whistling, crackling, half-heard 
contacts with Radio Bulgaria that fade in and out as you frantically 
twiddle knobs and try to recapture the end of the report that you're pret- 
ty certain started with, “А 40-metre sea serpent was..." 

It ain't like that no more. Today's phase-locked loops, digital-frequen- 
cy synthesizers, and carrier suppression and reinsertion circuits make 
the experience often as easy and clear-sounding as the result of press- 
ing a button on your car radio. If you buy the right receiver. 

There are a host of them that do the job. When I travel, I carry the 
totally cool Sony SW1S pocket-sized receiver that covers the entire 
shortwave spectrum (not just this band and that). This range includes 
the regular AM band; and they cram FM and even a speaker into this 


FM_76-108MHz 


АМ 150-29995kHz 


EXECUTE 


The totally cool Sony SW1S: It's not your grandaddy’s shortwave radio. 


1-by-5-by-5-inch jewel. Many times I’ve been where there was no local 
programming worth listening to (or in a language I could understand) 
and used the SW1S to pull in the authoritative British Broadcasting 
Corporation, the delightful Canadian Broadcasting Corporation, enter- 
taining Deutsche Welle, or the merely informative Voice of America. At 
a street price less than US$300, it comes with a hard-sided travelling 
case, earphones and an external antenna that I can put near my hotel 
window and pick up the world. It sure beats the crummy radios you 
usually find in hotel rooms, and yes, it does have a clock-radio feature. 

Sony has a host of shortwave receivers; the venerable 2010 is one of 
the best, and it has airband, too (great fun on airplane trips - find out 
What's really going on). But if you just want to type in the name of the 
station instead of remembering the frequency, the Sony ICF-SW77 
allows just that, on its little alphanumeric keypad. 

A couple of big mail-order houses dominate the shortwave field; 
they've been good to me for years. They carry all the models mentioned 
and lots more. Get their catalogs; if you haven't been following short- 
wave developments, it'll open your ears. In shortwave, digital is not 
hype, it’s everything. - Jef Raskin 


Get Those Pictures Out of 
Your Head 


f you're into any visual art (filmmaking, game 
development, etc.), but can’t draw yourself out of a 
paper bag, this might be for you. 

StoryBoard Quick 2.0 is a small Mac application 
(Windows version is coming soon) for creating simple 
story boards very quickly. It's small - T Mbyte on disk 
and 1Mbyte of RAM, so it can be used with an on-the- 
set PowerBook. 

Storyboard applications are nothing new, but the 
innovative thing about StoryBoard Quick is that it 
comes with flexible predrawn characters, locations, 
and props that can be moused into frames using a 
simple tool box. 

For instance, select "exterior, country road" from 
the locations window and a simple two-lane road 
with gray-scale mountains and telephone lines 


Fast and dirty storyboarding for non-artists. 


appears. Pan for the view you want and click on the 
"standing woman" icon. Then click on a grid square 
that combines the "looking forward" icon with the 
"walking" icon and drag her onto your country road. 
Select "tree" from the 100 props offered, and there 
you have it. The graphics are crude, but they get the 
point across and save tons of time. 

You can use a pen tool to draw freehand in any 
frame, and you can import PICT files from scanners or 
video captures. Once you have what you like, dialog 
boxes let you put text under the frames. You can print 
from one to sixteen frames on a page. A nice profes- 
sional touch is the option of four different aspect 
ratios: US Feature, TV, Wide Screen, and European 
Feature. 

StoryBoard Quick is a fast, rough-and-tumble tool 
for getting your visual ideas out of your head and 
into the world for people to see. - Caleb John Clark 


StoryBoard Quick 2.0: US$199. PowerProduction Software: +1 (310) 
370 4793. 
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Patrick Barber wrote 50,642 words in 1993. He is also a bicyclist. 


lvan Berger has been writing about audio and other aspects of 
electronics since 1962. He's currently Technical Editor of Audio Maga- 
Zine. 


Scott Berkun studies and teaches technology at Carnegie Mellon 
University. 


Colin Berry writes about music and other things for Ray Gun, Puncture, 
bOING bOING and SFWeekly. He's probably waited on you in some San 
Francisco restaurant. 


Caleb John Clark has written for Р and Omni and just bought a pair of 
rollerblades instead of an external hard drive that he didn't really 
need... yet. 


John Cartan (johncartan@aol.com) is an OracleCard programmer who 
edits the electronic journal Archipelago. 


Lisa Ferrara is a writer from San Francisco. 


Charles Forsythe is working on a book, Women Who Love Men Who 
Love Computers Too Much, with the help of her analyst, Eliza. 


Simson L. Garfinkel (simsong@mit.edu) is a computer consultant and 
science writer. 


Jim Gasperini, (jimg@well.sf.ca.us) author of Hidden Agenda, is 
currently designing multimedia titles for several platform, in Paris and 
New York. 


Peter L. Herb (p/herb@aol.com) is an attorney, occasional musician, 
and writer who tries not to dress in black too often. 


Bryan Higgins plays the French horn and clavichord, writes fiction and 
software, and lives in Berkeley and Soda Springs, California. 


Chris Hudak is a freelance writer of fiction and tech reviews. He 
currently resides in planes, trains, and scuzzoid industrial clubs. 


Linda Jacobson (lindaj@well.com) is Wired's virtual worlds editor and 
author of Cyberarts: Exploring Art & Technology. 


Phil Patton is a frequent contributor whose "Stealth Watchers" 
appeared in Wired 2.02. 


Sylvia Paull is an agent provocateur, party thrower, and always a 
willing co-conspirator. 


j. poet is a singer, songwriter, and bohemian, whose byline appears in 
Pulse and Utne Reader. 


Jef Raskin (raskinjef@aol.com) created the Macintosh computer 
project and plays the Contrabass recorder in F. 


Robert Rossney is a writer and extremely bad golfer who divides his 
time between northern California and coastal Maine. 


Nathan Shedroff designs and develops interactive titles as creative 
director of San Francisco-based Vivid Publishing. 


Steve Speer is a computer animator. He voted for Bush, lives in New 
York, and remains in shock. 


Steve G. Steinberg (tek@well.com) is the editor of Intertek, a technol- 
ogy and society journal. 


Dean Suzuki, PhD, is a professor of music history at San Francisco 
State University. 
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That's why it's the most successful computer conference ever." 


Ed Catmull — President, Pixar 


At SIGGRAPH, you can actually wear and try out the virtual reality 
goggles or get a behind-the-scenes explanation of how computer 
graphics is used, directly from the movie-makers.” 


Jaime Villacorte — Project Engineer, Hughes Aircraft Company 


ACM SIGGRAPH 94 Conference 24-29 July Exhibition 26-28 July 


2156 International Conference on Computer Graphics and Interactive Techniques 


Orlando, Florida 


For conference and exhibition 
information: 


Smith, Bucklin & Associates, Inc. 
401 North Michigan Avenue 
Chicago, IL 6061 | USA 
*1.312.321.6830 
*1.312.321.6876 fax 
siggraph94@siggraph.org 


Please send me SIGGRAPH 94 registration materials 


Everyone who attended SIGGRAPH 93 will receive SIGGRAPH 94 registration materials. 
Registration materials are also available via anonymous ftp under the directory 


conferences/siggraph94/registration_materials on siggraph.org. 


Name 


Organization 
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Leeches and Temporary Dial-up IP 


In the last issue, we promised lessons to get you riding one of those immensely cool but 
difficult-to-obtain direct IP waves. Get those wetsuits on.... 
There are three basic classes of direct IP service: Temporary Dial-up, Leeched-line, and 
Leased-line. This month, we'll cover two of these. A leeched line (using someone else's 
Net connection) is the easiest, cheapest, and probably most common way to obtain 
direct IP service. Some businesses and many universities are already connected: 
You may be able to get on the Net by asking your local nerd to wire your PC to an 
existing LAN (Local Area Network) already connected to the Internet. If your 
neighbors are not making full use of their Net bandwidth, why not get them 
to share their excess with you? 
Setting up and configuring a temporary dial-up IP connection is still an art. 
Choosing hardware is (relatively) easy. Digital dial-up phone services, such 
as Switched-56 (56k bps) and ISDN (up to 128k bps), lurk on the horizon, 
but standard modems and POTS lines are still the norm today. A 9,600- 
baud modem (around US$125) is required for acceptable IP performance. 
Faster modems (up to 28.8k bps; about $400) are better still. Data com- 
pression protocols (such as V.42bis) can increase the effective speed (or 
"throughput") of modems by as much as a factor of four. One important 
note: Make sure that your modem is compatible with your existing hard- 
ware and software before you make any nonrefundable decisions! 
Finding an IP service provider that supports direct IP connections may 
be a bit more difficult, depending on your location. Begin your search by 
consulting the superb PDIAL (Public Dial-up Internet Access List), edited 
by Peter Kaminsky. Find a provider in your local dialing area that sup- 
ports either Serial Line Internet Protocol (SLIP) or Point-to-Point Protocol 


visit Wired's online services. See page 50. (PPP), both of which allow IP connections to work over standard dial-up 


telephone lines. 
Installation and configuration of SLIP or PPP software, which handles com- 
munication between your computer and service provider, is your next task. 
Macintosh SLIP options include InterSLIP and MacSLIP; MacPPP connects Macs 
to PPP-based servers. Software that enables your machine to speak TCP/IP (the 
Internet's mother tongue) is also required – Apple's MacTCP driver is standard. 
Once you have MacTCP correctly installed, any number of Internet applications 
can run simultaneously on your Mac. 
In the DOS/Windows world, the situation is less straightforward. The Trumpet Windows 
Sockets system (WINSOCK) includes a SLIP connection package, packet drivers, and some 
compatible network applications for chat, ftp, and Archie. However, configuration of this 
and other DOS/Windows TCP/IP solutions is beyond the scope of this article. For more infor- 
mation, see Bernard Aboba's wonderful FAQ on the subject. 
Direct IP has many advantages, yet it is not for everyone. By the same token, if you're still cling- 
ing to your board after all those acronyms, you're ready for the curls! 
Jonathan Steuer (jonathan? cyborganic.com) Next Issue: Toasternets 
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An Alternate Resource 


Posters and Pin-ups 


One student at the University of California at Berkeley has 
had to establish a separate address for this now popular 
finger site, originally developed as a rather long and obnox- 
ious .plan file meant to teach a lesson to those unfamiliar with 
the "more" command in Unix. Be sure you have a few minutes 
to spare, then finger mehlaff.longplanGearthquake.berkeley.edu 
(and he does mean “longplan”). The reward? An electronic 
poster of original manga-esque artwork, "drawn" by Mike 
C. Ling (who also happens to be the artist behind Robotech 
Comix). Also be prepared for a lengthy treatise, excerpted from 
a San Francisco Chronicle editorial, dated December 10, 1991, 
on why you wouldn't want to allow computer programs to 
act as lawyers. This incredible wave's not to be missed! 


Music to Your Eyes 
Everyone on alt.rock-n-roll.metal may be talking about the 
new Megadeth album, but perhaps you have neither the 
time nor the inclination to logoff long enough to travel to 
the record store to check it out. Keep yourself in the loop 
by cutting over to the Compact Disc Connection. With your 
MasterCard at your side, browse their catalog of more 
than 65,000 discs, searching by artist, title, song title, and 
more. Investigate the latest sales stats, or see how other 
customers have rated your personal fave. Telnet to 
holonet.net, then type cdc at the "member name" 
prompt. Whether or not you open your wallet on this 
beach, it's a fun walk. 


A Spock for Your Cylon 
Looking to complete your old set of Star Wars action 
figures, Star Trek trading cards, or Battlestar Galactica 
models? Usenet's rec.arts.sf.marketplace is the spot to 
trade merchandising relics of long, long ago with people 
far, far away (help me, Obi-Wan! You're my only hope... 
for finding that mint condition Leonard Nimoy album). May 
the force of virtual swapmeets be with you. 


Punks-R-Us 


Think of it as a personal interface agent that surveys and sam- 
ples the leading edge of the Net, simultaneously shielding you 
from the static that permeates Usenet et al. That in mind, 
interested surfers should subscribe to the Surfpunk 
Technical Journal. A "dangerous" multinational hacker 
‘zine, Surfpunk traces its origins back to Barrnet on the 
fashionable western arm of the Northern California Net 
matrix. Send postings to surfpunk@osc.versant.com; 
subscription requests to surfpunk-request@osc.versant 


As more tar washes up on beaches worldwide, many surfers 
realize it's time to clean up the global environment. Leading 
the way is sysop Keith Klipstein. Paddle over to his BBS, Renew 
Wisconsin, for a look at facts, figures, and guidelines for a cleaner 
world. Dedicated solely to renewable energy sources, Renew 
Wisconsin provides a forum in which advocates can meet 
electronically and share ideas, resources, and plans for action. 


This friendly, welcoming site allows 60-minute logins, and 
offers easily navigable files, rich with information. Find out 
about a recent Energy Fair, read up on Renew news, or sub- 
scribe to Renew's quarterly newsletter. In any case, fire up 
your solar boards and dial +1 (608) 255 4053 to have a look 
at this sparkling wave. 


One Lump or Two? 
Most surfers enjoy caffeine, and many need an extra 
heavy dose of it before hitting the TCP tubes. For those 
who prefer theirs in coffee form, the problem usually is 
that you don't know if there's a full pot waiting for you 
down the beach. Fear not, for the folks over at England's 
Cambridge University Computer Laboratory have come 
up with the perfect solution - a video camera trained 
on their departmental coffee pot at all times! To see 
how much of the brown elixir is left (provided the lights 
in the Trojan Room are on), travel to http://www.cl.cam. 
ac.uk/coffee/coffee.html and have a look - the picture is 
updated every second! But before you pour, you'll need 
to be running a WWW client like Mosaic (and have a 
very long reach) to ride this wave. 


Bring Me Your Wrist-Worn... 
If you've been surfing with a sore wrist, you'll probably 
want to paddle (slowly) out to this swell: Ftp to sunsite. 
unc.edu and peek into the /pub/docs/typing-injury file. 
RSI-impaired wave jammers will here find extensive files 
offering advice, news, and information on carpal-tunnel 
syndrome and other related conditions. Investigate opin- 
ions on workstation ergonomics, peruse the thoracic-info 
file, hook into the RSI network, read about advances in 
voice recognition, or simply read the typing injury FAQ. 
Whatever your therapeutic pleasure, it's all here for down- 
loading. Simply login as anonymous, and enter your e-mail 
address as the password. Then indulge in a quick stretch. 


Who Has the Time? 


Perhaps you've been online so long it's starting to look like 
offline to you. You're no longer even sure what hour it is 
in your own time zone, let alone at that remote 


site halfway around the globe. All you do know is that your 
connection is as slow as molasses. How can you find out 
if it's prime time or nighttime over there? Try daytime, an 
Internet standard defined on port thirteen. Typing telnet 
hostname daytime, or telnet hostname 13 will get you a 
quick login, a local date/time message, and an instant logoff. 
Now go get some sleep. 


.com in the standard way. MIME is encouraged. (The journal 
might even have Xanalogical archive access by the time 
you read this!) In the words of the punks themselves, 
“confusion to our enemies." 
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Knowledge-hungry surfers who don't shy at the prospect of 
eating of the Biblical Apple might delight in HOTT (or Hot Off 
The Tree). This monthly, free newsletter, once established, will 
feature article summaries and the latest words on both emerging 
and established electronic technologies. HOTT's information will 
be culled from such publications as The Wall Street Journal, The 

Boston Globe, The New York Times, the San Jose Mercury News, Forbes, 

and The Economist, not to mention the texts of more than 50 trade 

and research journals, and more than 100 other Internet mailing 

lists and Usenet discussion groups. Still in its planning stages at 

press time, HOTT may be available by the time you read this. 

Investigate by sending an e-mail message to listserv@ ucsd.edu, 

leaving the subject-line blank. The body text of the message 

should read: Subscribe HOTT-List (do not include first or last 
names following "subscribe hott-list"). He who dies with the 
most bytes wins. 


» In "Art Imitates Life" (Wired 2.01, page 139), we incorrectly 
printed certain details pertaining to Go: IGS correctly stands 
for Internet Go Server; the FAQ site address is ftp.u.washing- 

ton.edu; the correct ftp site is bsdserver.ucsf.edu, cd Go, get 
README. Telnet hellspark.wharton.upenn.edu 6969, or bsd- 
server.ucsf.edu 6969.» A further tidbit of information per- 
taining to "Zounds" (Wired 1.6, page 116): If the system is 
missing /usr/ demo, you can still play sounds with the 
command cat soundfile.au > /dev/audio. > It has come to 
our attention that, shortly after publication, all Deep Space 
Nine gifs at plaza.aarnet.edu.au, cd/graphics/gif/unin- 
dexed/930901 (Wired 2.01, page 138) were mysteriously 
deleted. Our apologies if we got anyone's hopes up - 
we're not sure who wiped 'em. » In "Creative Conversa- 
tion," (Wired 2.01, page 136) we printed an incorrect e-mail 
address for Arts Wire. Try this one instead: 
artswire@tmn.com. 


Random ASCII Art of the Month 


Andy Eddy vidgames@netcom.com 
Simson L. Garfinkel simsong@mit.edu 
JC Herz mischief@phantom.com 
Alva Johnson alva@netcom.com 

Samurai Couch Potato (aka gary) hughes@one900.enet.dec.com 

Suzanne Siegel ssihc@cunyvm.cuny.edu 

Eric S. Theise verve@well.sf.ca.us 
Sean Michael White whiteGinterval.com 
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April 23-24 

DIAC-94; 

Cambridge, Massachusetts 

DIAC, or Directions and Implications 
of Advanced Computing, is a biannual 
symposium sponsored in part by 
Computer Professionals for Social 
Responsibility. DIAC-94 raises critical 
issues about public participation and 
the use of the National Information 
Infrastructure. The two-day sympo- 
sium will offer presentations and 
workshops. Topics will include 
Electronic Democracy - Directions 
and Implications; Virtual Commun- 
ities; and Policy. US$75. Contact 
Coralee Whitcomb: e-mail cwhitcom 
@bentley.edu. 


May 4-8 

New Visions; 

Glasgow, Scotland 

Subsidized by the Scottish Arts 
Council, this international film and 
video festival promises examples 

of the global zeitgeist. Included will 
be animated features, multimedia, 
tactical television, agit-prop, found 
footage, and even home movies. A 
central theme this year will be the 
use of new, low-cost technologies in 
creative expression. For a peek at 
certain familiar categories, as well as 
that which remains uncategorizable, 
this is not to be missed. Price of 
attendance unavailable at press 
time. Contact New Visions: + 44 (41) 
221 6380, fax + 44 (41) 221 7775. 


May 17-20 

CAT '94; 

Stuttgart, Germany 

The CAT exhibition and conference 
annually covers the spectrum of com- 
puter-aided design and manufactur- 
ing products, drawing an internation- 
al array of attendees and exhibitors. 
Participants include product man- 
agers, system developers, and scien- 
tists from around the globe. CAT '94 
addresses the fields of mechanical 
engineering, vehicle construction, 
and even tool manufacturing; items 
displayed and discussed will include 
CAD and CAM, CASE, CIM, manufac- 
turing automation, workstations, and 
manufacturing hardware and soft- 
ware. Price of attendance unavail- 
able at press time. Contact Silke 
Müller: + 49 (711) 619 460, fax 

+ 49 (711) 618 079. 
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if You're Headed to Banff for 4CYBERCONF 


Nestled within the majestic Canadian 
Rockies, and in one of Canada's first 
National Parks, Banff is a pristine, 
glittering example of a gentle resort 
town. If you'll be traveling to this 
wonderland for 4CYBERCONF, this 
year hosted by Media Arts at the 
Banff Centre for the Arts, a multitude 
of indoor and outdoor activities will 
complement the trip. 

If you're lucky enough to stay at 
the Centre, aka "Club Med for the 
Arts," you'll want to bring along your 
swimsuit (and play clothes), as you'll 
find a full gym, pool, jacuzzi, and bar 
under the Centre's roof. Wherever you 
stay, bring swimwear anyway - a visit 
to the Upper Hot Springs is a must. 
These natural springs are about 40° C 
(1049 F), and are open year 'round. 

Outdoor activities for the fully- 
clothed abound! Travel about 45 min- 
utes from town and hike the John- 
ston Canyon - a beautiful trail along 
a turquoise, glacial river that culmi- 
nates at the foot of two gorgeous 
waterfalls. For a peek at ancient caves, 
winding rocky canyons, and First 
Nations ritual sites, visit Grotto Can- 
yon (an hour from Banff). For more 
dramatic scenery, feast your eyes on 
Panther Falls - a vertical mile of 
whitewater leaping from enormous 
boulders. 

Once back in town, fill up at any of 
Banff's 120 restaurants. Le Beaujolais 
offers trés elegant dining - at a price. 
Other fine dining experiences can be 
had at The Bistro or the Banff Springs 
Hotel. For more casual eats, Coyotes 


Deli & Grill offers healthful fare, while 
at The Banff Keg you can sit down to 
some delicious Alberta steak. Buffalo 
Mountain Lodge, with its rustic 
atmosphere and mountainside locale, 
serves delicious wild game (including 
venison, buffalo, and Arctic char). Skip 
the touristy Summit Restaurant on 
(you guessed it) the summit of Sul- 
phur Mountain, though star-gazing on 
the gondola is an evening well spent. 
For other nighttime activity, two- 
step into Wild Bill's Legendary Saloon 
for a taste of Alberta country. If you're 
a blues fan, peruse the paper for gig 
listings of local favorites Harp Dog 
Brown and the Bloodhounds, or The 
Electric Squirrels. But if you'd rather 
sit with the locals and sample good 
Canadian beer in a pub atmosphere, 
stroll into The Rose and Crown. On 
the menu next to the Shepherd's Pie 
you'll find many beers from the 
famed Canadian Big Rock Brewery. 
After a night of reveling, crawl into 
The Cake Company (a Banff original 
and local favorite) for a double shot of 
espresso and the continental break- 
fast, or belly up to the newer Rocky 
Mountain Ground Cappuccino Bar. 
Whatever you do, be sure to bring 
along a sweater and some comfort- 
able walking shoes, as Canada is a 
land of many mountains and only two 
seasons: this winter, and last winter. 
- Kristin Spence and Jessie Scanlon 
Warm, melt-a-glacier thank yous to 
Brenda Laurel, Michael Naimark, and 
Lorne Falk. Nods to conference maven 
Todd Humphrey at Media Map. 
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May 20-22 
4CYBERCONF; 

Banff, Alberta, Canada 

One of two important conferences 
on cyberspace and virtual reality, 
4CYBERCONF is a prestigious annual 
event bringing together practition- 
ers and theoreticians to discuss the 
social and cross-cultural implica- 
tions of cyberspace. Immediately 
following CYBERCONF is the Art and 
Virtual Environments Symposium, 
to be held May 23 and 24. The sym- 
posium's thrust is artistic approach- 
es to VR, and an inquiry into the 
aesthetic, political, and practical 
concerns of this new medium. The 
work of eight diverse artists will be 
installed at various sites of the Banff 
Centre for the Arts. CYBERCONF will 
offer regular sessions, "birds of a 
feather" meeting spaces, a round- 
table discussion, and dinner May 22. 
Discussed will be issues of econom- 
ics, sound, diversity, and poetics. 
CAN$300 (US$226) for CYBERCONF; 
САМ5400 (US$300) for both. Con- 
tact Virginia Campbell: + 1 (403) 762 
6202, fax + 1 (403) 762 6388, e-mail 
cyber@acs.ucalgary.ca. 


May 23-24 

Rural Datafication 11; 
Minneapolis, Minnesota 

The Second Annual Conference on 
Rural Datafication will focus on 
issues of rural networking. CICNet, 
along with the National Science 
Foundation, hopes to bring together 
people from higher education, 
library science, business, govern- 
ment, agriculture, and network 
access provision - to discuss the 
wiring of rural locations and those 
institutions still on the Internet 
"fringe." A comprehensive, prac- 
tical agenda addresses those 
communities that will be vital con- 
tributors to business and educa- 
tion in the Digital Age. Proposed 
topics include: education and dis- 
tance learning, funding rural net- 
works, tools for education, rural 
networking success stories, Free- 
nets and other low-cost access 
options, as well as the use of Muses 
and MOOs in education, research, 
and other areas. US$125. Send your 
name, address, and e-mail coordi- 
nates to ruraldata-info-request 
@cic.net for more. 
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493 late 1995, Microsoft competitor Novell and 
its attorneys had, under civil investigative 
demand, provided the DOJ with evidence of 
Microsoft's tying sales of its operating systems 
to sales of its lackluster Windows for Work- 
groups software. Microsoft was allegedly 
attempting to coerce original equipment manu- 
facturers into pre-loading Windows for Work- 
groups on their computers along with Micro- 
soft DOS in exchange for a sharp price reduc- 
tion in royalties. In some cases, Windows for 
Workgroups was being offered at a lower price 
than Windows. 

Mierosoft's practices are those of a classical 
monopolist bent on preserving and extending 
its market power by unlawful means," docu- 
ments submitted to the DOJ by Novell state. 

“The record compiled to date shows serious 
harm to competition and consumers flowing 
from these practices," added Novell Chairman 
and CEO Ray Noorda, who has his own com- 
petitive ax to grind, but was one of the few 
CEOs willing to go on the record. “Microsoft 
has been abusing this market for years," he 
said, adding that if a consent order was reached 
that forced Microsoft to stop certain of its prac- 
tices, “that would be a baby step in the right 
direction. The industry has already been irrevo- 
cably damaged.” 

Their allegations are clear: By squeezing off 
distribution at the original equipment manufac- 
turers channel through predatory licensing 
schemes, and by squeezing out competition 
through predatory tying schemes, Microsoft 
was essentially locking up the operating system 
market and, by extension, the application mar- 
ket as well. 

Another high-level executive at a well-known 
software company put it this way: “We were 
raped by Microsoft. Bill Gates did it personally. 
Introducing Gates to the president of a small 
company is like introducing Mike Tyson to a 
virgin. This has to be stopped.” 


Behind the Scenes 

Changes at the antitrust division, bolstered by 
the financial and philosophical support of Reno 
and the Clinton administration, proved key to 
the Microsoft complaint moving forward again. 
When Bingaman was named by Bill Clinton last 
spring as the nation’s top antitrust cop, she 
knew that a major overhaul of the division was 
in order. Picking up the Microsoft case served to 
show the world what she was made of. The 
woman whom The New York Times called “the 
most seasoned of pols,” wife of a two-term 
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Democratic senator, got the ball rolling - and 
fast. Some at the DOJ could barely believe their 
eyes. Feathers were being ruffled, but things 
were getting done. 

Almost immediately upon her arrival at the 
DOJ, Bingaman made a lightning tour around 
town, surfacing in Congressional offices as well 
as making the rounds at the Office of Manage- 
ment and Budget. She gave graphic presenta- 
tions, bolstered by blow-up charts. She was 
making her point well: The economy had more 
than quadrupled, but the size of the antitrust 
division had stayed the same since WWII. 

As Bill Gates was meandering about the 
Comdex show in Las Vegas last November - 
having client dinners, giving his yearly speech 
to thousands of worshippers, and boogying at 
the Paladium and the Shark Club - Bingaman 
and her staff at the antitrust unit were rejoic- 
ing: They'd recently won $4.7 million from 
Congress to beef up the joint. The trustbusters 
were back in business. 

But Bingaman was horrified when the staff 
presented her with a briefing book showing the 
antitrust unit's organizational chart and deci- 
sion tree. The number of boxes that a case had 
to go through before a decision could be made 
was astounding. Bingaman undertook a major 
reorganization, effectively squashing a vertical 
reporting structure that had kept the top people 
uninformed. 

"The new structure cuts down on wasted 
work," said Bingaman, in an interview with 
Wired. “The problems were chain of command 
and vertical review.” (Along with her staff, 
Bingaman declined to comment on the specifics 
of the Microsoft probe.) 

Bingaman's reorganization created a new 
merger deputy position - filled by former sec- 
tion chief Steven Sunshine - enabled regulatory 
deputy Robert Litan to devote most of his efforts 
to Microsoft and other nonmerger cases. That is 
to say, Microsoft was his baby. 

Litan had known Bingaman for ten years. 
The two had worked together at a Washington 
law firm. He held both a law degree and a PhD 
in economics. Prior to his arrival at the DOJ, 
Litan spent most of his time as an economist 
at the Brookings Institution, having scaled 
back his law practice at Powell Goldstein to 
part time. 

The other deputy assistant attorney generals 
who have played a critical role in the Microsoft 
case were Richard Gilbert and Diane Wood. 
They helped Litan evaluate the economic and 
global impact, respectively, of pursuing a feder- 
al injunction against Microsoft. Gilbert, the 
economics deputy, was a technology buff and 
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an expert in industrial organization and intel- 
lectual property issues. Diane Wood, a Universi- 
ty of Chicago law professor, became deputy 
international affairs at the antitrust division in 
September. 

Bingaman had put together a team to take on 
big antitrust cases, and she was encouraging 
them to do so. Microsoft became their first 
major prey. The staff was seeking to enlarge its 
complaint to include violations that affected the 
applications software market in addition to the 
operating system market - the core of the 
stalled FTC complaint. 

“I think the truth is, antitrust enforcement is 
strongly supported on the Hill,” Bingaman said. 
*Big segments of the American people support it, 
and the business community generally does.” 

Contrary to some reports in the press that her 
aggressive enforcement mission ran counter to 
Gore's information policy, Bingaman was well 
supported by the White House. “11 tell you the 
truth. Гуе never had a problem with the White 
House at all in any of this. This is a figment of 
the press' [imagination] to me," Bingaman said. 

At the same time, Attorney General Reno had 
the power to put a stop to any investigation or 
case at the antitrust division that she felt was 
inappropriate. Reno, in fact, was giving Binga- 
man all the resources she needed to succeed, 
including $1 million out of her own discretion- 
ary budget. And with the $4.7 million windfall 
from Congress, by early December Bingaman 
was preparing to hire about 50 new attorneys, 
60 attorney assistants, and a slew of econo- 
mists. A good portion of these resources would 
be used on the Microsoft case. 


The Probable Outcome 

Back in early December, Robert Litan and sec- 
tion chief Richard Rosen, who was overseeing 
the group of lawyers doing all the legwork on 
Microsoft, were envisioning the case in court. 

The DOJ would not seek monetary damages 
from Microsoft, contrary to some speculation in 
the press. Instead, an injunction in federal 
court would be sought that would order Micro- 
soft to stop certain behavior in the marketplace. 
Litan, Gilbert, and the others were well aware 
that if the case went to court - that is, if Micro- 
soft refused to sign a consent decree - the 
company would be taking a big risk. Besides 
having to air its laundry in public, if Microsoft 
lost, the case could pave the way for a slew of 
private lawsuits. 

“We are not in the business of attacking con- 
centration for its own sake or impeding innova- 
tion for God-knows-what reason," Gilbert said. 
“It’s very much a question of: Are there combi- 
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nations or practices where we have good reason 
to believe they're interfering with innovation or 
delivering goods at the best prices? If we think 
that's going on, we'll challenge it.” 

Basically, competitors want a level playing 
field. If Microsoft wants to disclose information, 
then it should disclose to all, they argue. And if 
it chooses to keep certain operating system 
information as a “trade secret,” then that infor- 
mation should also be kept secret from its own 
internal application developers. 

Microsoft's competitors fear that if the Justice 
Department does not force Microsoft to change 
its behavior in the marketplace, Microsoft will 
“leverage” its monopoly position for an advan- 
tage in new markets spawned by the conver- 
gence of digital technologies. There will be new 
applications required for interactive television, 
for example, and Gates is already lining up 
control of that platform by putting Microsoft 
operating systems at the heart of set-top boxes 
and other new devices through alliances with 
TCI, Sega, and others. If Microsoft's licensing 
policies along the digital superhighway are the 
same as in the computer industry, competitors 
have plenty to fear. 

Meanwhile, the staff is prepared for the fol- 
lowing scenario: Litan calls Microsoft chief 
counsel Bill Neukom and Chairman Bill Gates 
into his office and informs them that the division 
is preparing to sue. They're offered a detailed 
consent order to sign. If Microsoft refuses to sign, 
within three weeks a lawsuit would be filed by 
the DOJ in federal court. The case could take 
years to get to trial. 

If a consent agreement is reached, some 
negotiation on its terms is to be expected. Attor- 
neys however, have been perusing the details of 
something called the Tunney Act (officially the 
Anti-trust Procedures and Penalty Act, approved 
in 1974) to make sure that the results would not 
merely be symbolic. The Tunney Act states that 
the public will have a chance to comment on 
any consent decree sought by the Department 
of Justice. Basically, Tunney throws any con- 
sent order into the public forum. 

As of late January, Washington antitrust pun- 
dits were betting that Microsoft would sign a 
consent order. *Gates would have to be nuts if 
he didn’t,” said one Washington attorney. 

So what really happens if Gates signs? What is 
this whole case about, anyway? Won't Microsoft 
continue to dominate the market? In the short 
term, the answer is yes, but a *level playing 
field" would do much to allow competitors like 
Taligent and even unknowns - future Microsofts 
- into the game. The result could be more com- 
peting operating systems, and a broader range 
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of quality applications software as well. 

“If you essentially disable Microsoft from 
using its licensing provision to keep out com- 
petitors of DOS and DOS follow-ons, you're 
going to have more and more competitors of 
DOS,” said a lawyer with intimate knowledge of 
the case. “Instead of just DOS with its huge 
share of the market, if you’ve got three or four 
operating systems each having 25 or 30 percent 
of the market, you’re going to provide a lot more 
incentive for those people to predisclose or dis- 
close interface operations to everybody.” The 
reason: The OS that talks to everyone wins. 
That’s Taligent’s strategy, and OS/2’s as well. 

Microsoft could refuse to sign, go to court, 
and win. Or the investigation could end up a 
political casualty, dismissed before it ever 
begins - always a possibility in fickle Washing- 
ton. That’s certainly the hope of Microsoft 
counsel Neukom. “We cannot comment on why 
the Department of Justice decided to begin its 
own investigation of Microsoft,” he states. “You 
should bear in mind, however, that the Depart- 
ment of Justice quite frequently concludes fol- 
lowing an investigation that claims of anti- 
competitive conduct are baseless.” 

Of course, there are plenty of people in 
Washington and elsewhere who would like the 
government to get out of the way and let mar- 
kets take care of themselves. Washington insid- 
ers warn that when the DOJ publicly unveils its 
intentions, a political maelstrom may be 
unleashed. Microsoft is already lobbying folks 
at the Commerce Department, claiming that 
the case would seriously harm the economy 
(What’s good for Microsoft is good for the 
USA...). However, high-level DOJ sources say 
the solid foundation of the case - born of the 
legal strength of the case and the relationship 
between Reno and Bingaman - is expected to 
withstand whatever political pressure may be 
brought to bear at the last moment. 

“I don't think (squelching the probe) would 
really serve the economy because we really do 
need to be concerned that antitrust allows inno- 
vation to proceed as rapidly as possible," 
Gilbert said. “Which sometimes means being 
concerned about certain types of agglomera- 
tions of power? 

"There will be positive results out of all of 
this," said Deputy Assistant Attorney General 
Litan about Bingaman’s reinvigoration of the 
antitrust division. “Janet Reno has very much 
delegated antitrust [decisions] to Anne. The 
extraordinary circumstance is if Anne would 
not get what she wanted.” 

“I expect to see Bill Gates in my office very 
soon,” hesaid.m m m 
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499 5101117 fabricated it on his on his 
kitchen table, using pieces of tin from a coffee 
can and two Eveready No. 6 batteries. 

The first HP laser for use in a printer 
(“krypton laser asset number 52687” reads 
the label at the Tech Museum) appears 
almost laughably huge. The mouse of the 
Xerox Alto computer is surprisingly blocky, 
suggesting in pure literalness the familiar 
comparison of a mouse to a bar of Ivory 
soap. And there is little promise in the first 
Xerox copy, on display at the company's 
headquarters, bearing a date and place name 
*10-22-58 Astoria" in an image nearly as faded 
and indistinct as that on the Shroud of Turin, 
and as deeply venerated by the Xerox faithful. 

There is something else strange about these 
prototypes. As Gwen Bell of the Boston Comput- 
er Museum notes, there is a tendency to pack- 
age new technologies in the containers of the 
old: transistors in tubes that look like their 
forebears - new wine in old bottles. But the 
package, not the content, the form, not the func- 
tion, is sometimes the most important part of 
the modern prototype. 

The rise of industrial design - aimed at find- 
ing the appropriate new packaging for new tech- 
nologies - created prototypes with drama - a 
World's Fair streamlining of radios and cam- 
eras. The offices of Raymond Loewy, Henry 
Dreyfuss, and Walter Dorwin Teague turned out 
prototypes and models that were rarely thought 
worth preserving, but a few made it into the 
design collections of the Museum of Modern Art 
or the Cooper-Hewitt - the Smithsonian's design 
museum in New York. You will find other proto- 
types languishing in contemporary industrial 
design firms such as IDEO, or frogdesign. 

At frogdesign in Campbell, California, there 
sits on a shelf a Macintosh you never saw - 
called ET. It's what designer Hartmut Esslinger 
calls a corpse - one of many designs Apple 
killed. With a tiny monitor/CPU combination, 
and a disc slot like a mouth under the screen, it 
is a different personality, a parallel path of 
evolution, an extinct species. 

Electronics, with its almost rigidly algebraic 
rules of transistor-density compounding and 
byte-per-buck price slides, made the prototype 
a way of business life. The business is filled 
with legendary stories of electronics shoved 
underneath tablecloths and card tables at trade 
shows, with every confidence that engineers 
would soon compress the chaotic innards into a 
neat and practical package. 

In 1979, at a trade show, Philips showed off 
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something called a compact disc - a cute little 
player on top of a table covered by a white table 
cloth. Beneath the tablecloth lurked a full cubic 
meter of electronics to make the machine work 
- the same electronics that reside today in your 
hip pocket in DiscMan form. The process has 
reached such a state today that, just as auto 
journalists now expect rides in prototype cars, 
electronics writers deal with prototypes, never 
doubting that a few copies can be translated 
into millions of units. 

Last fall the single prototype on the North 
American continent of Sony's next generation 
MiniDisc player visited Manhattan like a head 
of state or rock star. Accompanied by an 
entourage of publicists and body guards, it rode 
from ad photographer's studio to magazine 
photographer's studio. Even with only a few 
prototypes in existence, Sony was confident 
enough of the technology and manufacturabili- 
ty of the device to publicly announce it. 

It is almost a requirement that makers of 
cutting-edge digital technology show vision 
through detailed prototypes. We may no longer 
have the undiluted faith in technology of the old 
World's Fairs, the theme parks of prototype, but 
we continue to believe in mutability: Something 
new is always around the corner and the one 
who spots it first will prosper. 

Gavin lvester, who created the Apple Knowl- 
edge Navigator, Apple Guide, and other futuris- 
tic prototypes while working at Apple, now runs 
a product design studio called Tonic, much of 
whose work is devoted to prototype creation. 
“The idea,” he says, “is to be at least ten years 
ahead, but reasonably practical.” He takes on 
such projects as designing a next-generation 
personal digital assistant for a video created by 
AT&T. From a corporate standpoint, he admits, 
many prototypes have the function of saying, 
“Hey, we're cool” but also help to crystallize 
thinking, define real-world applications for new 
technologies, and influence production prod- 
ucts - just as Earl's Y-job shaped the great high- 
way cruisers of the 1950s. 

Such firms as Tonic, GVO, IDEO, frogdesign, 
and others spend weeks or months and tens of 
thousands of dollars on prototypes, usually for 
specific clients but sometimes to lure new 
clients with dreamy visions like those from the 
minds of out-of-work architects. 

But now a whole generation of kids learns to 
think in prototype mode at design schools. 
Design education has gone well beyond air- 
brushed drawings or clay models of sports cars. 
At Pasadena's Art Center College of Design and 
the Cranbrook Academy of Art outside of 
Detroit, students are asked to think about the 
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technology of the future. At Art Center, one 
recent student project involved creating proto- 
type products for life in a moon colony some- 
time in the next century - from a robotic vacu- 
um cleaner to a holographic TV. This sort of 
design glows with a new kind of confidence, the 
confidence that R&D can provide the steady 
stream of technology needed to fill sleek models 
with real working parts. 

All this is a token of how much the prototype 
has moved from being a thing to being an idea. 
Hardware increasingly lives in software. Today, 
more and more protoypes live inside comput- 
ers. Already at studios like frogdesign, designs 
go straight from computers to milling machines 
that make solid models or cases. Three-dimen- 
sional lithography converts CAD to solid plastic. 
And it is not hard to imagine the day when a VR 
glove and helmet - Ivan Sutherland's 1964 pro- 
totype for these are at the Boston Computer 
museum - might allow you to pick up and turn 
over a new device, even punch the buttons on a 
prototype that exists only in code. 

While the aviation industry traditionally had 
no way to test airplanes except for building one 
and flying it - *test articles," the Pentagon 
called such planes - a kind of landmark was 
reached with the B-2 Stealth bomber. That 
plane, its maker Northrop proudly boasts, was 
designed without the usual test airplane. All 
design work was done on a CAD/CAM system, 
right down to making sure that the mechanics 
could get to the hydraulic lines without running 
into electrical wires. The first physical airplane 
was already a production model. 

And, when it comes to “the vision thing,” pro- 
totypes have grown to overshadow finished prod- 
uct. The challenge today is for actual products to 
live up to the prototypes. Such devices as person- 
al digital assistants and such ideals as VR have 
moved so far into the realm of concept and offer 
such dazzling abstract possibilities that physical 
devices inevitably fall far short. They live more 
as prototypes of the mind than 5-D devices. 

So when Apple finally demonstrated a New- 
ton MessagePad that represented a limping 
compromise of ideal and expense, it also 
showed prototypes of other versions of Newton 
- a yellow sports Newton, a My First Newton for 
kids, a hospital clipboard Newton and so on. 
Apple made no bones about the role of these 
prototypes: They were known informally as 
show cars. Even if the waking reality was as far 
from the ideal logos as the MessagePad's hand- 
writing recognition was from the words intend- 
ed, it was vital to keep the dream alive. m m m 


Phil Patton wrote *StealthWatchers" for Wired 2.02. 


Bill and Andy 


4107 Telescript turns out to be the ace up the 
General Magic sleeve - but it wasn't invented 
there. “Jim had it pretty much conceptualized 
before he came to Magic - it was more like, ‘Does 
he trust us enough to give us this ground-break- 
ing idea?” says Andy. “At first, Bill and I didn’t 
appreciate it for what it really was. I had the light- 
bulb experience when he gave a video show to 
Motorola. It just hit me that an incredible shift 
would happen if we could have this Telescript 
communication infrastructure and I came to work 
the next day a changed person. I had thought the 
most important thing we were doing was making 
this user interface, and boy, it’s not” 

“It’s the enabling piece,” explains Bill. “The real 
simple kind of example is instead of calling up 
Dow Jones every morning and saying, ‘How’s 
Apple stock, is it over a hundred yet? РП send an 
agent out. I don't even have to know what an 
agent is, I just fill out a little form and this agent 
goes out and lives at Dow Jones, and six months 
later, a card drops in my pocket that says, 'Apple 
stock just broke a hundred?” 

“The beauty of Telescript,” says Andy, “is that 
now, instead of just having a device to program, 
we now have the entire Cloud out there, where a 
single program can go and travel to many different 
sources of information and create sort of a virtual 
service. No one had conceived that before. The 
example Jim White uses now is a date-arranging 
service where a software agent goes to the flower 
store and orders flowers and then goes to the ticket 
shop and gets the tickets for the show, and every- 
thing is communicated to both parties.” 

As with its spiritual cousin PostScript, very few 
people will actually program code in Telescript. 
It's invisible. But everyone who uses a Telescript 
network will enjoy its advantages. 

“There will be some guys that do the Telescript, 
but the bulk of the users here will be dropping a 
stamp on something or using a form,” says Bill. 
“So to request a meeting with someone, you get 
this form, you just fill in the blanks and send it. 
The guy receiving it presses ‘Yes I will attend,’ ‘No 
I won't attend,’ or writes a counteroffer, sends the 
reply back. If it’s ‘Yes I will attend’ the device puts 
the meeting in your datebook. The user is not 
going to be aware of the Telescript underneath." 

Some folks have noted that those Telescript 
agents bear an uncomfortable kinship to comput- 
er viruses - autonomous programs that do their 
jobs beyond the control of the person who 
launched them. Jim White, acknowledging the 
truth of this, has installed all kinds of restrainers 
into Telescript to control potential rogue agents. 
First, the language is built in a manner that makes 


it next to impossible for viruses to get out and 
infect other computers (in programmer's terms, 
it’s interpreted instead of compiled). Second, each 
agent has a “permit,” so a person can't send a 
billion of them out into the Cloud, intentionally or 
otherwise. Third, no agent can exist without being 
positively identified, through digital authentica- 
tion technology, with its originator. Since these 
agents will be performing important tasks — 
arranging trips, spending money, maybe even 
zipping medical records from one doctor to anoth- 
er - we can only hope Jim White has it right. 

So, General Magic's technology finally came 
into focus. It would have two products, both soft- 
ware systems that the company would license to 
others. The first is Telescript. The second, the 
visually oriented operating system, is called Magic 
Cap, an acronym for Communicating Applications 
Platform. (Sometimes Bill and Andy wryly add that 
the third General Magic technology is "Alliance 
Management," Porat's job.) Though Telescript can 
be used without Magic Cap - supposedly Tele- 
script will find its way onto personal computers 
and personal digital assistants like the Newton - 
the two presumably work best together. This dou- 
ble dose of magic will live on devices sold by Sony 
and Motorola later this year. (Alliance members 
Philips and Matsushita will soon come up with 
their own hardware devices.) 

These hand-held communicators will link up to 
AT&T's brand new Telescript-oriented division, 
PersonaLink Services, described by AT&T's flacks 
as “the foundation or ‘host’ for an electronic com- 
munity - a sort of town center for...customers: 
merchants offering their products and services, 
and people meeting, shopping, working, and play- 
ing.” Initially, the cost will be at the Newton level - 
roughly $700. Probably once you get all the acces- 
sories and cards you want for the device, the thing 
will run you close to a thousand bucks. This is too 
high for the everyday users that, Bill and Andy 
hope, will one day form the bulk of their 
customers. The idea is that by the time the millen- 
nium kicks in, we'll be buying the doodads at 
Kmart for about two hundred bucks apiece. 

It turns out that the General Magic mission is a 
long-haul deal, and not only because the initial 
cost limits the user base to gizmo nuts and corpo- 
rate users. 

“We're prepared for a relatively slow start, 
especially from our Macintosh experience, where 
it took until 1986 for the Macintosh to find its 
legs," says Andy. *Same thing here. The screens 
aren't really good enough to satisfy the customer 
we have in mind these days. It's too low-contrast. 
You have to kind of take this leap of faith. They 
don't run long enough on batteries. And the wire- 
less communication infrastructure just isn't here 
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yet. It’s not even a question of being too expensive. 
It's just the infrastructure isn't filled out.” 

“The data isn’t available,” says Bill. 

“Its the chicken-and-egg problem,” Andy says. 
*But you gotta start somewhere and we have to 
create the pull to get the wireless infrastructures 
deployed, to get the screens to improve. We have 
to show there are good ways to use these screens. 
So in our over-optimistic way we just do our thing 
and the rest will come.” 


Newton 

Not that there weren't bumps along the way. One 
of the most traumatic events during the develop- 
ment process was the spiritual abandonment of 
the one Alliance member that seemed the most 
reliable: Apple Computer. Apple had a team 
developing a computer called Newton. Its leader 
was former Mac member Steve Capps, formerly 
a close friend of Andy and Bill. Emphasis on 
formerly. Newton was originally supposed to be 
a much different sort of machine than the Gener- 
al Magic devices: bigger, less a communicator 
than a computer. Price point: $2,000. But around 
1991 or so, the Newton took a hard left towards 
General Magic country: a communicating per- 
sonal digital appliance. 

By the time Apple marketing started publicly 
talking about Newton in 1992, it was difficult to 
determine exactly what would differentiate a 
Newton from a Magic device. Meanwhile, Apple 
distanced itself from Magic, as Sculley began 
touting Newton as his personal contribution to the 
paradigm shift. 

*When Apple first started saying they were 
going to have a personal communicator and rein- 
vent telephony,” says Bill, “We started thinking, 
‘Gosh, they've changed their story to Marc's? I 
worried that Newton would taint the notion of 
personal communicators; people would say, "They 
don’t work yet?” 

"That thing is not a communicator in any sense 
of the word,” says Andy of Newton. “Yet they're 
positioning it as a communicator and I really 
think that maybe they got that language from us.” 

Apple's turnaround was one thing, but Andy 
took the shift as a personal betrayal on Steve 
Capps's part. Andy thinks Capps should have 
explained things to him and Bill. For the past two 
years Andy has avoided his old friend. Now, 
months after the Newton’s appearance to decided- 
ly mixed reviews - which confirmed General 
Magic's early decision to eschew not-ready-for- 
prime-time handwriting recognition - Andy is 
thinking of reconciliation. 

“1 need to talk to Capps about righting things, 
because | am confused about certain ways he 
acted,” says Andy, who still professes that he 
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Bill and Andy 


wishes Newton well. Not that he thinks Apple's 
personal digital assistant is a winner. “I feel awk- 
ward about contacting Capps because if he asked 
me, ‘What do you think of the Newton interface?’ I 
can't say, ‘Oh I think it’s really good, because that 
would be lying. But I still love him as a person.” 

The statement is pure Andy - full of emotion 
and honest to a fault. 


How to Change the World 

Now that they've designed the technology, Bill and 
Andy love to talk about its implications - how, in 
effect, General Magic can change the world. 

“Га be interested to see what happens in 
schools when enough of the kids have these,” says 
Bill. “You’d have things like the teacher giving out 
homework by beaming it up to a bubble on the 
ceiling which beams it out to other people, and 
kids are actually able to collaborate by beaming 
something down to one of their friends. They 


CDs instead of $15 CDs. And you know what's 
cool for the radio station? The radio station gets 
tagged, because this device knew what station 
you were listening to, and what time. So in your 
order, they include the information, and the CD 
guys can send a fee over to the radio station to 
subsidize them for playing it.” 

“That’s called payola,” warns Andy. 

“It could lead to radio stations tomorrow with 
no commercials,” says Bill. 

“But the content will be a commercial,” I 
argue. “What happens with the radio stations, 
what are they going to play? If they get a cut of 
the sales are they going to play the widest possi- 
ble music, or just the most popular?” 

Bill thinks about it. “There will be a station that 
plays the hit discount music, and there'll be anoth- 
er station for guys who want to hear classical.” 

“There’s a whole question of advertising and 
how that'll work in an interactive world,” says 
Andy. 

“Like coupons, for example,” says Bill. “You 


Apple’s Newton was supposed to be differ- 


ent from General Magic's devices... But 


around 1991 or so, the Newton took a hard 


left towards General Magic country. 


could arrange a lunch date in the middle of class. 
Without passing notes.” 

Andy is bouncing in his chair, eager to chime 
in. “Another thing that’s interesting is that we'll 
get reviews of things. You know, I love arts, music, 
and books. The reviews are all going to have but- 
tons on them now: ‘Buy It? Or, you know, every- 
thing gets intermingled, everything can be a link 
to something else.” 

“Or like I’m listening to the FM radio and I hear 
a song I like,” says Bill. “I press a question mark 
and I instantly see the name of the artist and the 
other songs on the album and the price of the 
album. And there's the damn BUY button, and the 
next day a CD will show up in my house.” 

“The General Magic unit will have a radio on 
it?" [ ask. 

“Yeah, it'll be like a Sony FM Teletouch - it has 
an FM radio in it, with subcarrier reception so it 
can get the data at the same time,” says Bill. “And 
what'll happen is, you'll be buying music directly 
from a specific direct-mail CD place and they can 
afford to discount - no middleman, so they can 
afford to sell it at half the going rate, I can buy $7 
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know, you see these coupons in the newspaper, 
*10 cents off on this product? Why do they do 
those coupons? It’s just because they're trying to 
monitor advertising. Everybody spends tremen- 
dous bucks on advertising, they want to know 
which advertising campaigns are working. So 
they establish a flow of coupons into the store, get 
a regular base line going, kick in an ad campaign, 
and see if it goes up or down. Okay? But with a 
Telescript device you can much more directly tie 
into customer behavior. Lets say they've got an ad 
on the radio about a car. You press a question 
mark and there's a coupon: *Mail me a brochure? 
They know exactly which version of the ad was 
more effective than the other version.” 

This changes the entire relationship between 
broadcasters, listeners, and advertisers, | remark. 
Bill agrees. *Radio guys work for advertisers, 
their business is to deliver customers. But all this 
‘push’ advertising is on the way out. For example, 
when people get cable and stuff, and start seeing 
TV without advertisements, they don't go back to 
it. And people will start to really want a ‘pull’ kind 
of advertising, they're gonna reject the inundation 
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of push advertisement. The world's gonna go 
more to narrowcast for specific markets, and it's 
gonna go more toward pull of information rather 
than unwanted push of information.” 

“One possibility is you will actually get paid to 
look at the ad,” says Andy. “The device knows 
when you've opened the mail. It can't know if 
you've read it, they'll pay you if you just open it” 

"They might even pay you more if you open it 
and leave it open for a minute than if you open 
and close it right away,” says Bill. 

Finally, the compulsively honest side of Andy 
Hertzfeld leads to a disclaimer: *I feel compelled to 
say that all of the stuff we're talking about happens 
without General Magic, without Telescript, with- 
out Magic Cap. It's just that we can make it happen 
faster and we can put a human face on it. Make it 
so ordinary people like it. That's our mission.” 


Pressure Drop 

But in November, as the rollout approaches, 
things are getting a little hairy. When they started 
General Magic, Bill and Andy felt that they and 
their fellow senior citizens in the forty-plus demo- 
graphic would not engage in the *90-Hour-A- 
Week-And-Loving-It” frenzy of the Macintosh 
experience. Ten years removed from that crazi- 
ness, each has other interests. Andy is involved in 
a long-term relationship and spends a lot of time 
with his enamored's 11-year-old son; Bill has two 
daughters upon whom he delightedly dotes. A lot 
of Bill's energies are also consumed overseeing 
construction of a stunning new house. And, since 
they both have hit the big 4-0, there is the spectre 
of stamina-gap. 

Indeed, General Magic is not as totally consum- 
ing as Macintosh, where no outside lives existed. 
But it does require a maniacal devotion, especially 
in these crucial days. Andy in particular has been 
coding like a madman. 

"The pressure right now, really for the last six 
months, is incredibly intense,” says Andy. “I feel 
we're in an X-ray machine - you see everyone's 
bones sticking out. The pressure strips away the 
superficial, and you see your flaws. The pressure 
does that. It also makes it hard to relax. l've had to 
make sacrifices in parts of my life for it, but we 
believe it's all worth it - we're attempting some- 
thing really important. I feel much more responsi- 
bility to the team than I felt on Macintosh. Then I 
luxuriated in being a troublemaker. I was a thorn 
in Steve’s side in some sense, because any little 
problem I found, I magnified. I turned it into a big 
deal - ‘I’m going to quit if you don't fix this" And 
that created a big problem for Steve. Here, I’m 
responsible. I still find the problems but I can't 
complain, because I have a responsibility to all 
these people. And I guess it's more adult.” 


“Actually, lately, I’ve sort of taken over the 
thorn-in-the-side role, and you're the one who 
fixes it,” says Bill. “At the beginning I was pro- 
gramming a lot and Andy was programming a lot 
and now I’m doing very little programming and 
almost all design kibitzing and testing, and I go 
around and work with each of the guys, say, 
Well, what are you working on? And helping 
in design areas.” 

“Bill guides and shapes my work on a daily 
basis, or even sometimes an hourly basis, when- 
ever I have a new design,” says Andy. “I’m pretty 
good at coming up with things to try out. Bill's 
much better at figuring out which ones of those 
are the real paths we should pursue. l'm great at 
starting things, and I’m not so great at finishing, 
because I keep wanting to invent, and so one of 
the things Bill really does is steer me and help me 
work on the right things. I constantly count on 
him to prioritize what I do.” 

“Andy is fearless and undauntable.” 

“Pll try anything.” 

“He has no fear. And no fear of huge amounts 
of work.” 

“I don’t need to have a design all worked out 
before I start it, and some people would consider 
that a weakness. But that's how you make things 
happen. If you waited until you had perfect clarity, 
you might never start. 

“Some people sit in a car in a parking lot and 
turn the steering wheel left and right, left and 
right, aiming the steering wheel just perfect 
before they start the car,” says Bill. “Andy starts 
the car and starts moving, and then gets his hands 
on the steering wheel. And fortunately, he steers 
good enough once he's got into it that he doesn't 
knock over too many pylons.” 

"Are you guys going to be here ten years from 
now?" I ask Bill and Andy. 

“Yeah,” says Bill. 

Andy looks startled. “At General Magic?" 

“Oh, I don't know,” says Bill. 

“I don't think РП be at General Magic,” says 
Andy, “because I’m better at starting things.... 
There'll be new adventures - ” 

“I would guess that General Magic will have 
been taken over by weird people who don’t know 
what they’ve got,” concedes Bill. 

“It’s not so much that,” says Andy. “I don’t know 
if I have the wherewithal inside me as a person in 
his forties to try and start another platform. I 
think it's most likely for me to want to go work as 
an independent artist.” 

“I see you ten years from now with five kids,” 
says Bill. ^At least three. I see you working more 
on personal stuff.” 

“Га love to write software that teaches kids 
about technology, that would be a fun area,” says 


Andy. “I want to write a novel; that’s very impor- 
tant to me. And I’m definitely around at General 
Magic the next couple of years, because it’s so 
exciting to me.” 


Butterflies 
Fast forward to a night several weeks later, Janu- 
ary 1994. The Yerba Buena Room of the San Fran- 
cisco Marriott. A cavernous auditorium - the front 
is almost imperceptible from the back, as if the 
room contained an internal horizon. On the stage 
a dozen technicians are setting up the first public 
display of General Magic technology, scheduled 
for the next morning as a keynote for the Mac- 
world Expo. A table holds two Macs, two palm- 
size prototype devices (with video cameras over- 
head to capture their screen images), and a futur- 
istic scrim with flags reading “Telescript” and 
“Magic Cap.” A far cry from the pirate flags that 
flew over the Bandley building as the Macintosh 
was under development. 

Waiting out the long delay while the stage is set 


and how many rows there are. The room holds 
over three thousand, he calculates. 

“Are you nervous?” Andy asks him. 

“Not really,” he says. “Are you?” 

“Yeah, a little.” 

For someone like Andy, whose default energy 
borders on nuclear, his heart must be fluttering 
like a hummingbird. He says he wishes it were 
the next day, and over already. Bill, who is savor- 
ing the moment a little more, assures him that 
when the demo begins he will be so swept up in it 
that everything will be fine. A more serious worry 
is whether the software will survive the demo. 
Two nights before, during a run-through, every- 
thing seemed to work perfectly. But Andy detected 
a subtle problem, and began tinkering. The next 
run-through was a mess - the system crashed. 
Andy had to fix it that morning. 

On the stage, something goes wrong and the 
whole setup needs rebooting. 

Andy leaves to get a bite to eat. Bill drifts over to 
talk to some other people. It is going to be a long 


White envisioned a network that was 


not merely a pipeline, but a platform of 


its own - a seething system where each 


message was a computer program. 


for the final run-through (which would go so 
badly that a really final run-through would be 
arranged for the early morning) are Andy 
Hertzfeld and Bill Atkinson. 

Andy, wearing a sweatshirt and looking like 
he's spent too many hours at the keyboard, is 
feeling philosophical. He says he's been thinking 
about his former Apple supervisor Bob Belleville. 
Working in a position of authority at General 
Magic has changed his perspective, he says. “I’m 
older now than Belleville was at Mac,” he notes. 
Maybe he's been too harsh, he thinks. Andy has 
also softened his stance on Steve Capps. “I talked 
to him a couple of weeks ago,” he says. “It went 
okay. | don’t think he was out to hurt us or any- 
thing.” Capps is going to be at the auditorium 
tomorrow, because both he and Andy will appear 
at a Mac retrospective on the stage directly before 
the General Magic show. One potential partici- 
pant declined the invite, though: Steve Jobs. “I 
guess he doesn’t want to do anything that seems 
to diminish what he's doing now;" says Andy. He 
wishes it were otherwise. 

Bill has counted how many chairs are in a row 


night. But by morning, the future will come into 
focus, as Andy and Bill once again perform magic: 
The demo, despite a few bugs (a reluctant micro- 
phone, a lousy video pickup of Andy's hand-held 
unit) wins over the crowd. 

Of course, the big question is still hanging: 
Have Andy, Bill, and their fellow magicians 
matched their boisterous success of a decade 
past? No way to get an answer today - the ulti- 
mate success of General Magic depends on à 
combination of Alliance management, luck, and 
the appearance of either a chicken or an egg (I’m 
still not sure which one comes first). But for now, 
there's good news: The technology is almost done, 
and it is the coolest thing in years. Once the bugs 
are out and the price comes down (in two years? 
three years? four?) it may well fulfill the cathartic 
function in our lives that Mark Porat described to 
Andy and Bill four years ago. 

No wonder that at the conclusion of the demo, 
dozens of technophiles, pundits, and horizon- 
watchers crowd around two smiling former Mac 
wizards - they've just learned why 1994 may look 
like 1984. m m m 
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Message 10: 

Date: 4.1.94 

From: Nicholas Negroponte 
nicholas2@media.mit.edu 
To: Ir&wired.com 

Subject: 


People are startled when f criticize the fax machine 
and accuse it of retarding the ascension of comput- 
er-readable information, | truly believe that the fax 
machine has been a serious blemish on the com- 
puter landscape, the ramifications of which we will 
feel all too soon. But the typical response to such a 
statement is: "What do you mean? The advent of 
the fax has been extremely positive." 

The fax is a step backward because it does not 
contain "structured data," but rather an image of 
text that is no more computer-readable than this 
page of Wired (unless you are reading it on America 
Online), Even though the fax is delivered as bits 
before it is rendered as an image on paper, those 
bits have no symbolic value. 


We must pay greater attention to the 
structure and content of bit streams, 
versus the wholesale digitizing of data. 


Being digital is not enough. 


If, 25 years ago, we (that is, some of us in the 
seientifie community) could have been overheard 
predicting the percentage of text that would be 
computer-readable by the turn of the millennium, 
the percentages would have been as high as 90 or 
95 percent. But then, boom, around 1980 the previ- 
ous steady growth in computer-readability took a 
nose-dive because of the fax. 

This magazine page, without my picture, takes 
&bout 20 seconds to send by fax. At 9,600 bps, this 
represents approximately 200,000 bits of informa- 
tion. On the other hand, using electronic mail, only 
a quarter of those bits аге necessary: the ASCII and 
some contro! characters, In other words, if you 
charge me per bit to transmit this page, not only is 
e-mail better, because it is computer-readable, but 
it will cost less than a quarter of the fax price, Who's 
fooling whom and why did this happen? 


A Japanese Legacy 

To understand the fax, one must understand Japan, 
Kanji, and iconic “alphabets” (full Kanji, for example, 
has over 60,000 symbols). 

As recently as ten years ago, Japanese business 
was not conducted via letter but by voice, usually 
face to face. Few businessmen had secretaries, and 
documents were written, often painstakingly, by 
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The Fax of Life: 
Playing a Bit Part 


hand, The equivalent of a typewriter locked more 
like a typesetting machine, with an electromechani- 
cal arm positioned over a dense template of choices 
to produce a single Kanji symbol. It goes without 
saying that a string of 8 bits, like ASCII, was insuffi- 
cient to represent the full set of choices. 

The pictographic nature of Kanji made the fax a 
natural. Since little Japanese was then (and is now) 
in computer-readable form, there was (and is) no 
comparable loss, In a very real sense, fax standard- 
ization, lead by Japanese companies, gave great 
short-term favor to their written language but 
resulted in great long-term harm to ours. 

{ have heard estimates that as much аз 70 percent 
of telephone traffic across the Pacific today is fax, not 


voice. Like the answering machine, the fax is a bless- 
ing to the phone companies. 


E-mail Is the Right Way 

Use of e-mail i$ also exploding, in some respects, 
the invention of e-mail is much more recent than 
that of the fax, which can be traced to the early 
1900s. However, general use of e-mail predates the 
general use of fax. E-mail started during the middle 
and late 1960s, The slow and steady growth of 
e-mail continued through the 1970s and then was 
dramatically overtaken by fax communication, 

But this is now changing. 

Today, there are about 40 million “long-distance” 
e-mail users, and that number is said to be growing 
by more than 10 percent per month, This does not 
include the countless closed systems through 
which a small set of users send messages among 
themselves. By the turn of the century almost 
everyone will be using e-mail, not fax. 

What about photographs, graphics, and richer 
typography? These will come with page-description 
languages, which exist widely today but have no 
commonly accepted standard, For this reason, e-mail 
today is typographically parsimonious, only one step 
beyond the upper-case-only vernacular of telegrams. 

E-mail is data that can be filtered, sorted, 
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retrieved, and edited, Its form makes it meaningful 
to computers, as well as people, Unlike the fax, 
e-mail represents the alphanumeric structure of a 
message, Such structure has wide implications. 


Football as a Model 

Television is "moving" fax. The Economist estimates 
that less than 1 percent of the world's information is 
in digital form. This estimate certainly appears accu- 
rate when considering photographs, film, and video, 
all of which require so many bits. However, the sta · 
tistic does not reflect the fact that when many of 
those media are digital, they are neither more nor 
less computer-understandable than they are today. 

Consider your audio CD (audio fax, if you will), 
which is indeed digital, but not structured, data, So 
far, the closest example to audio ASCII is musical 
notation as we know it in scores. 

A football game, recorded and transmitted via 
digital or analog video, has no structure. Each frame 
functions like a fax. The alternative is to capture the 
game as a model, with each player represented as a 
complex mathematical marionette, whose kinemat- 
Ics can be derived by a sensor and transmitted to 
your receiver (4-Dimensional ASCII), At the receiver, 
not in the camera, the representation is “flattened” 
onto the screen or displayed holographically, 

Not only can the game be seen from any perspec- 
tive, but the computer can reconstruct plays as 
diagrams, compare the tactics of one play with a 
previous one, show it from the perspective of the 
quarterback, or make some canny predictions. 

My point, therefore, is more general than a flame 
at fax machines, It is a call for greater attention to 
the structure and content of bit streams, versus the 
wholesale digitizing of data. Being digital is not 
enough, When American Express began storing my 
credit card slips as images, my heart sank, They 
seemingly threw out the content of the transaction 
and saved only a picture of my payment. Similarly, | 
just don't believe that insurance adjustment forms 
need to be stored as pictures. 

We need the computer vendors to stop selling 
imaging systems to information providers. These 
are no more inspired or helpful than microfilm, It is 
time to buckle down and attack the hard probiem 
of page, document, pieture, and video deseription 
languages that allow for all our data streams to be 
in symbolic, not facsimile form. Otherwise, we are 
all being sold a "bit" of goods. 


Next Issue: Bit by Bit on Wall Street 
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Hierarchy is a good way to control a company to your heart's 
content. With sufficient levels and sufficient rules everyone can 
control everyone else and nearly nothing will ever go wrong. 
But will anything go right? 

Control helps to avoid, not to achieve. Thats why the 
corporate pyramid needs serious reconstruction to survive a 
changing economic reality, in which creativity and motivation 
are key issues in organizing business. 

Yet we agree that a certain amount of control or, preferably, 
standardization is also needed. But that can simply be achieved using 
tools that don’t waste human energy: information networks. 

Used not to dominate, but to facilitate. By providing 


standards and integration in the background without losing 
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omes And that is where we come in. 
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countries. Working on assignments entrusted to us because of our 
skills and resources, but mostly because we understand that 
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skills, but even more for a deep understanding of human 
behavior, culture and needs. Thats why we operate from so many 


different places. With each office essentially thriving on its own 


Control captivates human energy, 
while motivation sets it free. 


skills, but linked up with colleagues all over 
the world. By both human and electronic 
networks as well as worldwide quality stan- 
dards and working methods. 
That is the way we ourselves work and that's 
what we try to achieve for our clients, as a partner at both local and 
international level. For nearly everything in information technology 
you can dream up. From local assistance to cross-border systems 
integration, from process management through administrative 
systems to advanced executive information systems. So, for more 
human energy into information technology, link up with Origin. 
You can call us in The Netherlands on «31 30 911911. 
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